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(54) EXHAUST REFLUX CONTROLLER OF DIRECT INJECTION TYPE ENGINE WITH 
TURBOCHARGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an air fuel ratio from 
being rich in excess, and to prevent the increase of the 
generation of smoke by comprising a controlling means for 
controlling the operation of an exhaust refulx adjusting means 
to obtain a target air fuel ratio, on the basis of the intake air 
flow and the fuel injection amount, when an engine is operated 
in a supercharging condition. 

SOLUTION: An object to be controlled is an EGR valve 14, a 
VGT 7, and a fuel injection valve 4, and the control thereof is 
executed by a control program electronically stored in a 
memory of a control unit 5. When the operating state of an 
engine is transferred from a stationary state to an accelerating 
state, a target EGR valve manipulated variable is changed 
corresponding to the acceleration coefficient and the magnitude 
of TA/F, and the opening of the EGR valve 14 becomes zero 
when the acceleration coefficient is large. The control for giving 
preset is performed to the EGR valve 14. By making the 
opening of the EGR valve 14 zero, and not performing the 
exhaust reflux, the intake air flow of each cylinder is increased, 
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so that the increase of the smoke can be prevented even when the fuel injection amount is increased. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] It has the exhaust air reflux path which makes the downstream flow back rather than the part in 
which a part of exhaust air was taken out from the upstream, and Blois of this turbosupercharger was 
arranged rather than the part in which the turbine of the turbosupercharger using engine exhaust air and this 
turbosupercharger of a flueway was arranged. And it sets to the exhaust air reflux control unit of the direct 
fuel-injection engine with a turbosupercharger with which the injection quantity of the fuel to a combustion 
chamber is determined based on an accelerator control input. The sensor for detecting the inhalation air 
content prepared in the above-mentioned inhalation-of-air path, and a means to calculate the above- 
mentioned fuel oil consumption, A means to adjust to a linear the amount of exhaust air reflux prepared in 
the above-mentioned exhaust air reflux path, A means to distinguish whether it is in the operational status 
which an engine supercharges by the above-mentioned turbosupercharger, a means to set up a target air- fuel 
ratio in case an engine is in the above-mentioned supercharge operational status, and when an engine is in 
the above-mentioned supercharge operational status The exhaust air reflux control unit of the direct injection 
type engine with a turbosupercharger characterized by having the control means which controls actuation of 
the above-mentioned amount accommodation means of exhaust air reflux to become the air-fuel ratio made 
into the above-mentioned target based on the above-mentioned inhalation air content and fuel oil 
consumption. 

[Claim 2] In the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
indicated by claim 1 Furthermore, it has a means to set up a target air-fuel ratio in case an engine is in the 
steady operation condition of low loading thru/or an inside load. A means to set up the target air- fuel ratio at 
the time of the above-mentioned supercharge is what sets up a target air- fuel ratio when an engine goes into 
the above-mentioned supercharge operational status from the above-mentioned steady operation condition. 
Feedback control of the actuation of the above-mentioned amount accommodation means of exhaust air 
reflux is carried out so that it may serve as a target air- fuel ratio at the time of the above-mentioned 
stationary, when the above-mentioned control means has an engine in the steady operation condition of low 
loading thru/or an inside load. The exhaust air reflux control unit of the direct injection type engine with a 
turbosupercharger characterized by carrying out feedback control of the actuation of the above-mentioned 
amount accommodation means of exhaust air reflux so that it may become a target air-fuel ratio at the time 
of the above-mentioned supercharge, when an engine goes into the above-mentioned supercharge 
operational status from this steady operation condition. 

[Claim 3] The exhaust-air reflux control device of the direct injection type engine with a turbosupercharger 
with which a means to set up the target air-fuel ratio at the time of the above-mentioned supercharge is 
characterized by setting up Lean's target air-fuel ratio rather than the target air-fuel ratio at the time of the 
above-mentioned stationary in the exhaust air reflux control device of the direct injection type engine with a 
turbosupercharger indicated by claim 2 when an engine goes into the above-mentioned supercharge 
operational status from the above-mentioned steady operation condition. 

[Claim 4] The exhaust air reflux control device of the direct injection type engine with a turbosupercharger 
characterized by having a means to control the increase in quantity of fuel oil consumption to increase of the 
above-mentioned accelerator control input when an engine goes into the above-mentioned supercharge 
operational status from the above-mentioned steady operation condition in the exhaust air reflux control 
device of the direct injection type engine with a turbosupercharger indicated by claim 3. 
[Claim 5] The exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
characterized by being what defines the upper limit of fuel oil consumption according to an inhalation air 
content in the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
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indicated by claim 4 so that the increase-in-quantity control means of the above-mentioned fuel oil 
consumption may not exceed the predetermined marginal air- fuel ratio by the side of rich rather than the 
target air-fuel ratio at the time of the above-mentioned stationary. 

[Claim 6] In the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
indicated by claim 3 Until an air- fuel ratio approaches the target air-fuel ratio at the time of the above- 
mentioned supercharge more than predetermined level, when an engine goes [ the above-mentioned control 
means ] into the above-mentioned supercharge operational status from the above-mentioned steady 
operation condition The exhaust air reflux control unit of the direct injection type engine with a 
turbosupercharger characterized by the thing by this target air- fuel ratio for which the above-mentioned 
amount accommodation means of exhaust air reflux is operated so that the amount of exhaust air reflux may 
decrease, or so that it may become zero **. 

[Claim 7] In the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
indicated by claim 2 Furthermore, a means to adjust fuel oil consumption and a means to set up a target air- 
fuel ratio for the target air- fuel ratio for the above-mentioned exhaust air reflux control to control fuel oil 
consumption independently at the time of the above-mentioned supercharge, The exhaust air reflux control 
unit of the direct injection type engine with a turbosupercharger characterized by having the fuel-oil- 
consumption control means which carries out feedback control of the actuation of the above-mentioned fuel- 
oil-consumption accommodation means so that it may become a target air- fuel ratio for the above- 
mentioned fuel-oil-consumption control in parallel to the above-mentioned exhaust air reflux control at the 
time of the above-mentioned supercharge. 

[Claim 8] The exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
characterized by setting the target air- fuel ratio for the fuel-oil-consumption control at the time of the above- 
mentioned supercharge to a rich side rather than the target air- fuel ratio for the exhaust air reflux control at 
the time of the above-mentioned supercharge in the exhaust air reflux control unit of the direct injection type 
engine with a turbosupercharger indicated by claim 7. 

[Claim 9] The exhaust- air reflux control unit of the direct-injection type engine with a turbosupercharger 
characterized by for the target air- fuel ratio for the fuel-oil-consumption control at the time of the above- 
mentioned supercharge to be set to a rich side rather than the target air- fuel ratio at the time of the above- 
mentioned stationary, and to be set the target air-fuel ratio for the exhaust-air reflux control at the time of the 
above-mentioned supercharge to a Lean side rather than the target air-fuel ratio at the time of the above- 
mentioned stationary in the exhaust-air reflux control unit of the direct-injection type engine with a 
turbosupercharger indicated by claim 8. 

[Claim 10] The exhaust- air reflux control device of the direct injection type engine with a turbosupercharger 
characterized by to be an air- fuel ratio in case this amount of smokes when the target air-fuel ratio at the 
time of the above-mentioned stationary sees the change property that the amount of smokes in exhaust gas 
increases in connection with an air-fuel ratio becoming rich, in the exhaust air reflux control device of the 
direct injection type engine with a turbosupercharger indicated by any 1 of claim 2 thru/or claims 9 changes 
from slowly-increasing to rapid increase. 

[Claim 1 1] The exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
characterized by the target air- fuel ratio at the time of the stationary of each above-mentioned gas column 
being abbreviation identitas in the exhaust air reflux control unit of the direct injection type engine with a 
turbosupercharger indicated by claim 10. 

[Claim 12] The exhaust air reflux control device of the direct injection type engine with a turbosupercharger 
which the above-mentioned turbosupercharger is the variable geometry mold which can change the A/R in 
the exhaust air reflux control device of the direct injection type engine with a turbosupercharger indicated by 
any 1 of claim 2 thru/or claims 11, and is characterized by making small A/R when an engine goes into 
supercharge operational status from a steady operation condition. 

[Claim 13] In the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
indicated by claim 2 The path in which the linear closing motion valve which can adjust opening to a linear 
was prepared as the above-mentioned exhaust air reflux path, When it has by making juxtaposition the path 
in which the on-off closing motion valve changed to two open and close locations was prepared and an 
engine has the above-mentioned control means in a steady operation condition By making open the above- 
mentioned on-off closing motion valve, feedback control of the opening of the above-mentioned linear 
closing motion valve is carried out so that it may become a target air-fuel ratio. The exhaust air reflux 
control unit of the direct injection type engine with a turbosupercharger characterized by controlling the 
above-mentioned on-off closing motion valve to close when an engine goes into supercharge operational 
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status from a steady operation condition. 

[Claim 14] In the exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
indicated by claim 2 When the linear closing motion valve which can adjust opening to a linear, and the on- 
off closing motion valve changed to two open and close locations are prepared in the above-mentioned 
exhaust air reflux path at the serial and an engine has the above-mentioned control means in a steady 
operation condition By making open the above-mentioned on-off closing motion valve, feedback control of 
the opening of the above-mentioned linear closing motion valve is carried out so that it may become a target 
air- fuel ratio. The exhaust air reflux control unit of the direct injection type engine with a turbosupercharger 
characterized by controlling the above-mentioned on-off closing motion valve to close until an air- fuel ratio 
approaches the target air- fuel ratio at the time of the above-mentioned supercharge more than predetermined 
level, when an engine goes into supercharge operational status from a steady operation condition. 
[Claim 15] The exhaust-air reflux control unit of the direct-injection type engine with a turbosupercharger 
characterized by to have a presetting oppression means the above-mentioned amount accommodation means 
of exhaust-air reflux is the diaphragm-type closing-motion valve prepared in the above-mentioned exhaust- 
air reflux path in the exhaust-air reflux control unit of the direct-injection type engine with a 
turbosupercharger indicated by claim 1 or claim 2, and give predetermined presetting ** to the pressure 
room of this closing-motion valve when the opening of the above-mentioned closing-motion valve is zero. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust air reflux control unit of the direct injection 

type engine with a turbosupercharger carried in an automobile etc. 

[0002] 

[Description of the Prior Art] In order to decrease NOx under exhaust air (nitrogen oxides) about the 
exhaust air reflux control unit of a diesel power plant with a supercharger, adjusting the excess air ratio 
lambda of inhalation of air (new mind) is indicated by adjusting the amount of exhaust air reflux by JP,63- 
50544,B. 

[0003] About the exhaust air reflux control unit of a multiple cylinder engine, in JP,6-229322,A, an 
inhalation air content is detected for every gas column, and adjusting the amount of exhaust air reflux 
according to this inhalation air content is indicated. It is made for this not to produce dispersion to the rate 
(the amount of =EGR(s) / inhalation air content) of EGR (exhaust air reflux) between gas columns, that is, it 
makes the EGR rate of each gas column the same. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, a diesel power plant — an air- fuel ratio — rather ~ 
Lean (thin) — since it is operated in the condition, the discharge of NOx increases. To this problem, it can be 
coped with by making [ many ] the amount of exhaust air reflux, and, thereby, NOx can be reduced. 
However, if the amount of exhaust air reflux is made [ many ], in order that the air content under inhalation 
of air may decrease by that, the amount of smokes under exhaust air increases. So much, I hear that the air- 
fuel ratio is changing to the rich side, and that the air content under inhalation of air decreases has it. 
[0005] On the other hand, as a result of investigating the relation between an air-fiiel ratio and the amount of 
smokes, this invention person found out that the amount of smokes increased suddenly, when the value with 
an air-fuel ratio was exceeded. Therefore, in order to reconcile reduction of Above NOx, and reduction of a 
smoke, it can be said that it is desirable to control the amount of exhaust air reflux as much as possible for 
the purpose of the air- fuel ratio by the side of rich before the amount of smokes begins to increase rapidly. 
[0006] However, since the exhaust air energy given to a turbosupercharger in the state of steady operation 
which is making a lot of exhaust air flow back in an inhalation-of-air system has decreased in the case of the 
diesel power plant with a turbosupercharger, even if it goes into a supercharge field by treading in of an 
accelerator pedal from this operational status, the supercharge effectiveness of ****** is not acquired 
immediately. 

[0007] The problem in that case is for the amount of smokes under exhaust air to increase rapidly while an 
air- fuel ratio will be in a quite rich condition, an engine output will decline temporarily and the so-called 
turbo lug will become large, in order that supercharge may be overdue although fuel oil consumption 
increases by that if it gets into an accelerator pedal. And when an engine output does not rise promptly in 
this way, an operator will break in an accelerator pedal further, a turbo lug will be promoted, and a vicious 
circle called the fall of accelerator treading-in -> engine power and increase -> accelerator treading in of the 
amount of smokes may be caused. 
[0008] 

[Means for Solving the Problem] So, when an engine is in the supercharge operational status which 
supercharges by the turbosupercharger, the suitable air-fuel ratio which does not produce the problem like 
**** is set up, and it is made to control exhaust air reflux by invention of this application for the purpose of 
this air-fuel ratio. 

[0009] Namely, the turbosupercharger for which the invention uses engine exhaust air, It has the exhaust air 
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reflux path which makes the downstream flow back rather than the part in which a part of exhaust air was 
taken out from the upstream, and Blois of this turbosupercharger was arranged rather than the part in which 
the turbine of this turbosupercharger of a flueway was arranged. And it sets to the exhaust air reflux control 
unit of the direct injection type engine with a turbosupercharger with which the injection quantity of the fuel 
to a combustion chamber is determined based on an accelerator control input. The sensor for detecting the 
inhalation air content prepared in the above-mentioned inhalation-of-air path, and a means to calculate the 
above-mentioned fuel oil consumption, A means to adjust to a linear the amount of exhaust air reflux 
prepared in the above-mentioned exhaust air reflux path, A means to distinguish whether it is in the 
supercharge operational status which an engine supercharges by the above-mentioned turbosupercharger, a 
means to set up a target air-fuel ratio in case an engine is in supercharge operational status, and when an 
engine is in the above-mentioned supercharge operational status It is characterized by having the control 
means which controls actuation of the above-mentioned amount accommodation means of exhaust air reflux 
to become the air-fuel ratio made into the above-mentioned target based on the above-mentioned inhalation 
air content and fuel oil consumption. 

[0010] Therefore, since a target air-fuel ratio is defined and the amount of exhaust air reflux is controlled 
when an engine is in the operational status which supercharges by the turbosupercharger, it is avoidable that 
an air- fuel ratio becomes rich too much with increase in quantity of fuel oil consumption at the time of the 
supercharge concerned. That is, even when the exhaust-air energy which flows back and gives a lot of 
exhaust air to a turbosupercharger by that that reduction should be reduced for NOx and the smoke under 
exhaust air before supercharge has decreased, it becomes possible by decreasing the amount of exhaust air 
reflux and increasing an inhalation air content relatively by the Air Fuel Ratio Control concerned, to prevent 
the increase of a smoked yield and the fall of engine power accompanying fuel-oil-consumption increase in 
quantity, and to raise acceleration responsibility. 

[001 1] - About the sensor for detecting the - above-mentioned inhalation air content about an inhalation air 
content detection sensor, the sensor which detects the air flow rate or pressure-of-induction-pipe force of an 
inhalation-of-air path can be adopted, and an inhalation air content can be calculated based on the output 
from the sensor. When the pressure-of-induction-pipe force is detected, an inhalation air content will be 
calculated based on this and an engine speed. 

[0012] As a sensor which detects the above-mentioned air flow rate, it is suitable to adopt a mold hot-film 
type intake air flow sensor whenever [ constant temperature ]. Since the heat loss from outside of furnace 
walls of the hot film by which this is heated by energization is dependent on the mass of the air which 
passes through that, it calculates an air flow rate based on the amount of energization required in order to 
maintain this hot melt at constant temperature. According to this, even if there is rate-of-flow fluctuation, an 
air flow rate can be caught certainly. 

[0013] Whenever [ above-mentioned constant temperature ] as a mold hot-film type intake air flow sensor It 
has the hot film arranged at the upstream and the downstream on both sides of the heater arranged so that it 
might intersect perpendicularly with an inhalation-of-air flow direction at an inhalation-of-air path, and this 
heater. The back flow detection mold which detects a back flow based on the height of the temperature of 
both hot films is suitable, and only the air flow rate of the forward direction which flows in a gas column by 
this can be measured, and it can avoid that the error by back flow starts control of the amount of exhaust air 
reflux. 

[0014] It is 02 under exhaust air here. 02 which detects concentration Although the sensor is formed in the 
flueway, it can ask for the air-fuel ratio at that time from the output of this sensor and an inhalation air 
content can also be calculated based on this air-fuel ratio and fuel oil consumption, it is not fit for exhaust 
air reflux control of a transient to which a front inhalation air content can be found and a two cycle performs 
the supercharge by the turbosupercharger in that case. On the other hand, the inhalation air content before 
combustion is measurable, it can be made to be able to respond to change of an inhalation air content in the 
case of the sensor of the above-mentioned inhalation-of-air path, it can control the amount of exhaust air 
reflux with sufficient responsibility, and becomes advantageous to Above NOx and positive reduction of a 
smoke. 

[0015] A means to set up a target air-fuel ratio in case - engine is in the steady operation condition of low 
loading thru/or an inside load is established about exhaust air reflux control of a transient. - With the target 
air- fuel ratio setting means at the time of the above-mentioned supercharge When an engine goes into the 
above-mentioned supercharge operational status from the above-mentioned steady operation condition, the 
target air- fuel ratio at the time of supercharge is set up. Feedback control of the actuation of the above- 
mentioned amount accommodation means of exhaust air reflux is carried out so that it may become a target 
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air- fuel ratio at the time of the above-mentioned stationary, when an engine is in the steady operation 
condition of low loading thru/or an inside load. When an engine goes into the above-mentioned supercharge 
operational status from this steady operation condition, it is suitable to carry out feedback control of the 
actuation of the above-mentioned amount accommodation means of exhaust air reflux so that it may become 
a target air-fuel ratio at the time of the above-mentioned supercharge. 

[0016] That is, at the time of an engine being in a steady operation condition, and the transient which went 
into supercharge operational status from there, by the time of steady operation, the properties for which an 
engine is asked differ, and it becomes an important technical problem to reduce NOx under exhaust air and 
the amount of a smoke, and by the transient, it becomes an important technical problem to raise engine 
power promptly, suppressing increase of NOx and a smoke. Therefore, this technical problem is solvable by 
making the target air-fuel ratio at the time of the above-mentioned stationary, and the target air- fuel ratio of 
a transient into a different thing. 

[0017] When an engine goes into the above-mentioned supercharge operational status from the above- 
mentioned steady operation condition, it is suitable to set a target air- fuel ratio as Lean rather than the target 
air-fuel ratio at the time of the above-mentioned stationary. That is, if a target air-fuel ratio is set as Lean the 
place where a transient is asked for an inhalation air content increasing so that increase of fuel oil 
consumption may be balanced, since it will become control of the direction where the amount of exhaust air 
reflux decreases, it is for the part and an inhalation air content to increase. 

[0018] Moreover, since acceleration responsibility increases, it can shift to a steady operation condition at 
an early stage and a lot of exhaust air reflux can be performed even if an air- fuel ratio becomes Lean 
temporarily and an NOx yield increases, if it sees on the whole, an NOx discharge will decrease. 
[0019] - It is suitable to establish a means to control the increase in quantity of fuel oil consumption to 
increase of the above-mentioned accelerator control input when the increase-in-quantity control-engine of 
the fuel oil consumption of a transient goes into the above-mentioned supercharge operational status from 
the above-mentioned steady operation condition. That is, by feedback control, even if it performs exhaust air 
reflux control so that it may become a target air-fuel ratio like ****, since an inhalation air content cannot 
be made to increase rapidly, if fuel oil consumption increases rapidly with increase of an accelerator control 
input, an air- fuel ratio cannot become rich too much, and the desired end cannot be attained. Then, increase 
in quantity of fuel oil consumption when an engine goes into supercharge operational status from a steady 
operation condition is controlled. 

[0020] As an increase-in-quantity control means of such fuel oil consumption, it is suitable that it is what 
defines the upper limit of fuel oil consumption according to an inhalation air content so that the 
predetermined marginal air- fuel ratio by the side of rich may not be exceeded rather than the target air- fuel 
ratio at the time of the above-mentioned stationary. 

[0021] That is, although it becomes disadvantageous for making it a problem here to define the upper limit 
of fuel oil consumption by relation with an air-fuel ratio since it is that an air- fuel ratio becomes rich too 
much, and to have set the marginal air-fuel ratio for it to a rich side rather than the target air- fuel ratio at the 
time of a stationary in respect of calling it control of smoked generating, it is because the acceleration 
demand by increase in quantity of a fuel exists as a premise. And since it will shift to a steady operation 
condition at an early stage when acceleration nature improves even if an air- fuel ratio becomes rich 
temporarily, if it sees on the whole, it is avoidable that a smoked yield increases. Therefore, it is necessary 
to set up a marginal air- fuel ratio richly in the range which can fill an acceleration demand. 
[0022] - It is suitable in the thing by this target air-fuel ratio for which the above-mentioned amount 
accommodation means of exhaust air reflux is operated so that the amount of exhaust air reflux may 
decrease, or so that it may become with zero ** until an air- fuel ratio approaches the target air- fuel ratio at 
the time of the above-mentioned supercharge more than predetermined level, when the compulsive 
reduction-above-mentioned engine of the amount of exhaust air reflux goes into the above-mentioned 
supercharge operational status from the steady operation condition of low loading thru/or an inside load. 
[0023] That is, since the amount of exhaust air reflux cannot be made to decrease rapidly when an engine 
goes into supercharge operational status from a steady operation condition even if it performs feedback 
control of exhaust air reflux so that it may become a target air-fuel ratio, an inhalation air content is made to 
increase rapidly by decreasing this compulsorily. 

[0024] - It is suitable in preparing a means set up the target air- fuel ratio for the target air- fuel ratio for the 
above-mentioned exhaust-air reflux control controlling fuel oil consumption independently, and the fuel-oil- 
consumption control means carry out feedback control in actuation of the above-mentioned fuel-oil- 
consumption accommodation means so that it may become in parallel to the above-mentioned exhaust-air 
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reflux control at the time of the above-mentioned supercharge with the target air-fuel ratio for the above- 
mentioned fuel -oil -consumption control at the exhaust-air reflux at the time of supercharge, a means adjust 
the concurrency control-fuel oil consumption of fuel injection, and the time of the above-mentioned 
supercharge. 

[0025] That is, although it is necessary to increase fuel oil consumption in connection with treading in of an 
accelerator pedal at the time of supercharge (transient), as for the air- fuel ratio made into the target in that 
case, apart from the case of control of the amount of exhaust air reflux, it is desirable to set up from a 
viewpoint of improvement in acceleration nature. 

[0026] About the target air-fuel ratio for the fuel-oil-consumption control at the time of such supercharge, it 
is desirable from a viewpoint of improvement in acceleration nature to set this to a rich side rather than the 
target air-fuel ratio for the exhaust air reflux control at the time of the above-mentioned supercharge. 
However, since it will become disadvantageous from a viewpoint of improvement in engine power while the 
amount of smokes increases too much by incomplete combustion if this target air- fuel ratio is set to a rich 
side too much, it is necessary to set to a rich side in the range which is range where the amount of smokes 
does not become superfluous, and does not have trouble in improvement in engine power. 
[0027] Moreover, it is suitable that the target air- fuel ratio for the fuel-oil-consumption control at the time of 
the above-mentioned supercharge is set to a rich side rather than the target air- fuel ratio at the time of the 
above-mentioned stationary, and the target air-fuel ratio for the exhaust air reflux control at the time of the 
above-mentioned supercharge is set to the Lean side rather than the target air-fuel ratio at the time of the 
above-mentioned stationary. 

[0028] Increase of the engine power by increase in quantity of a fuel can be aimed at, lowering the amount 
of exhaust air reflux and aiming at increase of an inhalation air content, and increase of the exhaust air 
energy given to a supercharger by this. 

[0029] - Target air- fuel ratio for the exhaust air reflux control at the time of a stationary - About the target 
air- fuel ratio at the time of this stationary, it is suitable to set it as an air-fuel ratio in case this amount of 
smokes when seeing the change property that the amount of smokes in exhaust gas increases in connection 
with an air-fuel ratio becoming rich changes from slowly-increasing to rapid increase. That is, thereby, NOx 
reduction and reduction of the amount of smokes can be reconciled. 

[0030] Moreover, the target air- fuel ratio at the time of the stationary of each gas column can be made into 
abbreviation identitas. Even if this point is the case of the object for the exhaust air reflux control at the time 
of supercharge, and the target air- fuel ratio for fuel-oil-consumption control, it is the same. Perfect identitas 
is included with abbreviation identitas. If an inhalation air content is detected for every gas column and the 
amount of exhaust air reflux is controlled for every gas column, each gas column is controllable to the air- 
fuel ratio of the abbreviation identitas which the above-mentioned coexistence can plan. 
[003 1 ] - It is suitable to make small A/R when the variable geometry mold turbosupercharger which can 
change the A/R is adopted as the VGT control-above-mentioned turbosupercharger and an engine goes into 
supercharge operational status from a steady operation condition compulsorily temporarily. 
[0032] That is, when an engine is in a steady operation condition, the exhaust air energy which a lot of 
exhaust air is made to flow back, and is given to a turbosupercharger has decreased, and even if it 
supercharges in this condition, prompt increase of an inhalation air content cannot be desired. Then, 
supercharge effectiveness is raised as if above-mentioned A/R is made small, be alike, and when an air-fuel 
ratio approaches a target air-fuel ratio more than predetermined level, reduction control of A/R is canceled. 
[0033] - The path in which the linear closing motion valve which can adjust opening to a linear was 
prepared as a parallel-arrangement-above-mentioned exhaust air reflux path of the closing motion valve for 
exhaust air reflux, When the path in which the on-off closing motion valve changed to two open and close 
locations was prepared is established in juxtaposition and an engine is in a steady operation condition When 
feedback control of the opening of the above-mentioned linear closing motion valve is carried out so that it 
may become a target air-fuel ratio by making open the above-mentioned on-off closing motion valve, and an 
engine goes into supercharge operational status from a steady operation condition, it is suitable to control 
the above-mentioned on-off closing motion valve to close. 

[0034] That is, if the opening of a linear closing motion valve is controlled for an on-off closing motion 
valve as open when an engine is in a steady operation condition, by these two paths, a lot of exhaust air can 
be made to flow back, and it will become advantageous to reduction of NOx. On the other hand, since the 
above-mentioned on-off closing motion valve serves as close when an engine goes into supercharge 
operational status, the amount of exhaust air reflux can be made to be able to decrease rapidly, and 
inhalation inspired air volume can be made to increase rapidly by that. 
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[0035] - When the linear closing motion valve which can adjust opening at a linear to the serial 
arrangement-above-mentioned exhaust air reflux path of the closing motion valve for exhaust air reflux, and 
the on-off closing motion valve changed to two open and close locations are arranged to a serial and an 
engine is in a steady operation condition When feedback control of the opening of the above-mentioned 
linear closing motion valve is carried out by having made open the above-mentioned on-off closing motion 
valve so that it may become a target air-fuel ratio, and an engine goes into the operational status of 
supercharge from a steady operation condition, it is suitable to control the above-mentioned on-off closing 
motion valve to close. 

[0036] That is, when an engine is in a steady operation condition, feedback control planned by the linear 
closing motion valve can be performed, and since exhaust air reflux is stopped by close [ of an on-off 
closing motion valve ] when it goes into supercharge operational status, an inhalation air content can be 
made to increase rapidly. 

[0037] - When it considers as the diaphragm-type closing motion valve in which the amount 
accommodation means of presetting-above-mentioned exhaust air reflux of the closing motion valve for 
exhaust air reflux was formed at the above-mentioned exhaust air reflux path, and the opening is zero, it is 
suitable to form a presetting oppression means to give predetermined presetting ** in the pressure room of 
the closing motion valve concerned. 

[0038] That is, it is necessary to adopt the big pipe of an aperture in order to enlarge path cross-section area 
of an exhaust air reflux path for performing a lot of exhaust air reflux at the time of steady operation. 
Therefore, the valve body becomes large-sized, and it is necessary to enable it to push a valve body by the 
big spring force to a valve seat for a failsafe when abnormalities occur in the driving means so that a valve 
body may not move carelessly in the state of a closedown if it is in a diaphragm-type closing motion valve 
(for example, when the negative pressure for actuation is no longer obtained). However, once that makes the 
closing motion valve concerned close in always [ forward ], by the time it obtains the pressure which 
overcomes the spring force concerned in order to make this open, it will require time amount. Now, when an 
engine will be in supercharge operational status and the closing motion valve concerned is returned from 
supercharge operational status to a steady operation condition after ****** close, before resuming exhaust 
air reflux, time amount will be taken, exhaust air reflux cannot be performed in the meantime, and the yield 
of NOx increases. 

[0039] Then, as presetting is given to a diaphragm-type closing motion valve, it enables it to make this 
closing motion valve open in the invention concerned by some pressure buildups (if it to be a negative 
pressure corresponding movement type rise of the magnitude of negative pressure). 
[0040] 

[Effect of the Invention] Therefore, when an engine is in the supercharge operational status by the 
turbosupercharger according to this invention Since the amount of exhaust air reflux was adjusted based on 
an inhalation air content and fuel oil consumption so that it might become a target air- fuel ratio A lot of 
exhaust air is flowed back that reduction should be reduced for NOx and the smoke under exhaust air before 
supercharge. By decreasing the amount of exhaust air reflux and increasing an inhalation air content by the 
Air Fuel Ratio Control concerned, even when the exhaust air energy given to a turbosupercharger by that 
has decreased It becomes possible to avoid that an air- fuel ratio becomes rich too much with increase in 
quantity of fuel oil consumption at the time of the supercharge concerned, to prevent increase of a smoked 
yield, and the fall of engine power, and to raise acceleration responsibility. 

[0041] Moreover, according to what controlled fuel oil consumption to become a target air-fuel ratio in 
parallel to the above-mentioned exhaust air reflux control at the time of supercharge, it becomes 
advantageous to improvement in acceleration nature. 
[0042] 

[Embodiment of the Invention] 

In <engine configuration> drawing 1 , the engine of the 4-cylinder diesel power plant as a direct injection 
type engine with which 1 is carried in an automobile, the fuel injection valve to which an inhalation-of-air 
path and 3 inject a flueway to the combustion chamber of each gas column, and, as for 4, 2 injects a fuel, 
and 5 are control units (computer control means). An intake air flow sensor 6, a supercharger (VGT) 7, and 
an intercooler 8 are formed in the inhalation-of-air path 2 sequentially from the upstream, and it branches at 
a down-stream edge, and connects with each gas column. In a flueway 3, it is 02 from the set section to the 
downstream. The sensor 9, the exhaust-pressure sensor 11, the above-mentioned supercharger 7, and the 
catalytic converter (KYATA) 12 are formed. 

[0043] The inhalation-of-air path 2 and a flueway 3 are connected by the EGR path 13 which extends from 
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the downstream and results in the set section of the inhalation-of-air path 2 rather than the supercharger 7 of 
a flueway 3, and the EGR valve 14 of the negative pressure actuation type which adjusts the amount of 
exhaust air reflux is formed in this EGR path 13. That is, the negative pressure pump 16 is connected to the 
EGR valve 14 through the negative pressure path 15, and the solenoid valve 17 and the negative pressure 
sensor 18 for negative pressure control are formed in this negative pressure path 15. The lift sensor 19 which 
detects the amount of lifts is formed in the EGR valve 14. The intake-pressure sensor 21 and an intake 
temperature sensor 22 are formed in the set section of the inhalation-of-air path 2, and the sensor 23 which 
detects whenever [ crank angle ] is formed in the engine crankshaft. This sensor 23 is used also for 
distinction of a gas column, and detection of an engine speed. 

[0044] The fuel injection pump 24 is connected to the fuel injection valve 5 of each gas column through the 
fuel path. The sensor 26 which detects the supply pressure of a fuel is formed in the common rail (common 
way) 25 of a fuel path. 27 is an accelerator opening sensor which detects the amount of treading in of an 
accelerator pedal. 

[0045] - As an EGR valve and a supercharger are shown in - drawing 2 , valve rod 14b is fixed to diaphram 
14a which divides the valve box of the EGR valve 14, and valve body 14c which adjusts the opening of the 
EGR path 13 to a linear, and the lift sensor 19 are formed in the both ends of this valve rod 14b. Valve body 
14c is energized by spring 14d in the closed direction. The negative pressure path 15 is connected to the 
negative pressure room of a valve box. When the solenoid valve 17 formed in this negative pressure path 1 5 
opens for free passage and intercepts the negative pressure path 1 5 with the control signal (current) from a 
control unit 5, the EGR valve drive negative pressure of a negative pressure room will be adjusted, and the 
opening of the EGR path 13 by valve body 14c will be adjusted by this at a linear. 

[0046] That is, EGR valve drive negative pressure becomes large as are shown in drawing 3 and a current 
becomes large (getting it blocked and a pressure becoming low), and as shown in drawing 4 , in proportion 
to EGR valve drive negative pressure, the amount of lifts of EGR valve body 14c changes. However, a 
hysteresis is seen. 

[0047] A turbosupercharger 7 is for supercharging at the time of engine acceleration, when it is in a 
predetermined operating range thru/or operational status, such as the time of heavy load operation. As 
shown in drawin g_5 and drawing 6 , it is VGT (variable geometry turbo) by which flap 7b to which the 
radial location R is changed is prepared in it rotatable in the inlet port at the same time it changes the cross 
section A of this inlet port to the inlet port of the turbine room 7a. Supercharge effectiveness will become 
low, if flap 7b is positioned so that the tip may visit the core of turbine room 7a and A/R is enlarged, as are 
shown in drawing 5 , and flap 7b is positioned so that the tip may approach the peripheral wall of turbine 
room 7a, supercharge effectiveness becomes high when A/R is made small, and shown in drawing 6 . 
[0048] The objects which should be carried out the <control-system whole configuration of direct injection 
type engine> control are an EGR valve (control valve of the exhaust air reflux path supplied to an 
inhalation-of-air path from a flueway), VGT, and a fuel injection valve. These control is performed by the 
control program electronically stored on the memory of the above-mentioned control unit 5. 
[0049] - When the deflection from the average inhalation air content of the EGR rate (= as for an EGR rate, 
the amount of EGR(s) / total displacement, and the rate of the amount of displacement EGR(s) to which it 
flows back in [ all ] displacement shall be said as long as there is no notice in addition especially at the 
following) of amount control of exhaust air reflux-each gas column, and the inhalation air content of each 
gas column was seen, the result shown in drawing 49 was obtained. That is, about the opening of the valve 
of an exhaust air reflux path, even if the same, there is dispersion in the EGR rate and inhalation air content 
deflection of each gas column, there are few the inhalation air contents in the high gas column of an EGR 
rate, and there are many the inhalation air contents in the low gas column of an EGR rate. This is considered 
dispersion is not only in the distributivity to each gas column of the exhaust air flowing back, but that it has 
influenced that dispersion is in the air-suction-system property between each gas column itself. 
[0050] Then, a target air-fuel ratio common to all gas columns is defined fundamentally, an inhalation air 
content is detected for every gas column, for every gas column, the amount of exhaust air reflux is 
controlled, that is, equalization of the rate of the amount of EGR(s) to the inhalation air content of each gas 
column is not attained so that it may become the above-mentioned target air-fuel ratio according to this 
inhalation air content, but equalization of the air-fuel ratio of each gas column is attained for the purpose of 
a predetermined air- fuel ratio. 

[0051] They are the 2-dimensional map 31 which recorded the optimal target torque [ in / as shown in 
drawin g_7 / in a control unit 5 / change of the accelerator opening accel and an engine speed Ne ] trqsol 
determined experimentally, engine-speed Ne, the target torque trqsol, and new air volume (it is the thing of 
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an inhalation air content and a fuel is not included.). Hereafter, it is the same. The 2-dimensional map 33 in 
change of an engine speed Ne and the target torque trqsol which recorded optimal target air-fuel ratio A/Fsol 
determined experimentally was electronically stored on memory, and the three-dimensions map 32 and list 
which recorded the optimal target fuel oil consumption Fsol in change of F Air determined experimentally 
are equipped with it, respectively. 

[0052] It becomes the criteria which determine the amount of exhaust air reflux for this target air-fuel ratio 
A/Fsol to reconcile reduction of NOx, and reduction of a smoke. That is, as the relation (an example) 
between the air- fuel ratio of a diesel power plant and the amount of NOx under exhaust air is shown in 
drawing 8 , when an air- fuel ratio rises, it is in the inclination for the amount of NOx to increase. Therefore, 
if the amount of exhaust air reflux is made [ many ] and an air-fuel ratio is lowered (it turns on a rich side), 
it turns out that generating of NOx decreases. 

[0053] However, if an air-fuel ratio will be on a rich side if the relation between the air-fuel ratio of this 
engine and the smoked value under exhaust air is found and it becomes below a certain air- fuel ratio as 
shown in drawing 9 , the amount of smokes will increase suddenly. In order for there to be a limitation also 
in making [ many ] the amount of exhaust air reflux and to aim at the above-mentioned coexistence from 
this, it can set to the value before the amount of smokes moreover begins to increase rapidly to a rich side, 
and it can be said that it is necessary to control the amount of exhaust air reflux for the purpose of this as it 
can make it possible to aim at reduction of NOx for a target air- fuel ratio. 

[0054] The new air volume which can be found from an intake air flow sensor 6 in this control system, and 
02 The new air volume which can be found from a sensor 9 is changed by the new- air- volume change 
section 34, and it uses for control of the amount of exhaust air reflux. About this change, it mentions later. 
[0055] (When the new air volume calculated by the intake air flow sensor 6 is used) Accelerator opening 
accel detected by the above-mentioned sensors 1 and 2 In the target torque operation part 41, the target 
torque trqsol is determined with reference to the 2-dimensional map 3 1 on the above-mentioned memory 
using an engine speed Ne. In the target injection-quantity operation part 42, the target injection quantity Fsol 
is determined with reference to the three-dimensions map 32 on the above-mentioned memory using the 
new air volume FAir and the engine speed Ne which are measured by this target torque trqsol and intake air 
flow sensor 6, and are sent through the new-air- volume change section 34. On the other hand, target air- fuel 
ratio A/Fsol for aiming at the above-mentioned coexistence in the target air- fuel ratio operation part 43 with 
reference to the 2-dimensional map 33 on the above-mentioned memory is determined using the above- 
mentioned target torque trqsol and an engine speed Ne. 

[0056] Moreover, using the above-mentioned target injection quantity Fsol and target air-fuel ratio A/Fsol, it 
sets to the target new- air- volume operation part 44, and is the target new air volume FAsol. It is computed 
(FAsol=FsolxA/Fsol). This target new air volume FAsol It considers as a target and feedback control of new 
air volume FAir is performed in the new-air- volume feedback control section 45. Although it is as the same 
as this control is performing feedback control of an air-fuel ratio, by adjusting the amount of exhaust air 
reflux rather than adjusting the new mind amount of supply itself directly, it will not say that new air volume 
is changed, and the amount of amendments of new mind will not be determined, that is, the control input 
EGRsol of a target EGR valve will be determined. 

[0057] (02 When the new air volume calculated by the sensor is used) 02 02 under exhaust air detected by 
the sensor 9 It sets to the air-fuel ratio transducer 46, and concentration is air- fuel ratio A/F. It is changed. 
This conversion is performed with reference to the table showing both relation electronically stored on the 
memory of a control unit 5. This measurement air- fuel ratio A/F In the new-air- volume operation part 47, 
new air volume FAir is computed using the target injection quantity Fsol (FAir=A/F xFsol). This 02 The 
operation of the target injection quantity Fsol is presented with the new air volume FAir by the sensor 9 
through the new-air-volume change section 34 like the case of the intake air flow sensor 6 explained 
previously. In addition, the target injection quantity Fsol used for calculation of new air volume FAir is a 
value last time. 

[0058] And it sets to the air-fuel ratio feedback control section 48 for the purpose of target air-fiiel ratio 
A/Fsol obtained on the 2-dimensional map 33, and is air-fuel ratio A/F. Feedback control is performed. By 
adjusting the amount of exhaust air reflux, new air volume is changed and this control is also air-fuel ratio 
A/F. It will say that it brings close to desired value, and the control input EGRsol of a target EGR valve will 
be determined. 

[0059] (Control of the amount accommodation means of exhaust air reflux) The target control input EGRsol 
of an EGR valve and 02 which were calculated in the amount change section 49 of EGR valve drives using 
the new air volume by the above-mentioned intake air flow sensor 6 One side of the target control inputs 
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EGRsol of the EGR valve called for using the new air volume by the sensor 9 is chosen, and it is used for 
control of an EGR valve. This selection change is interlocked with the change of the previous new-air- 
volume change section 34. 

[0060] - The VGT control-control unit 5 can be set to change of the target torque trqsol and an engine speed 
Ne. On memory, stored electronically the 2-dimensional map 51 which recorded the optimal target turbo 
effectiveness VGTsol determined experimentally, and it has it. Using the target torque trqsol and the engine 
speed Ne which are obtained on the above-mentioned 2-dimensional map 3 1 , in the target turbo 
effectiveness operation part 52, the target turbo effectiveness VGTsol calculates with reference to the map 
51 concerned, and VGT is controlled using this. 

[0061] - On memory, the fuel-oil-consumption control-control unit 5 stored electronically the 2-dimensional 
map 53 in change of the target torque trqsol and an engine speed Ne which recorded the optimal common- 
rail-pressure force CRPsol determined experimentally, and is equipped with it. And using the target torque 
trqsol and the engine speed Ne which are obtained on the above-mentioned 2-dimensional map 31, in the 
common-rail-pressure force operation part 54, the target common-rail-pressure force CRPsol calculates with 
reference to the map 53 concerned, and the common-rail-pressure force is controlled using this. This 
controlled common-rail-pressure force CRP Based on the target injection quantity Fsol, the excitation time 
amount of the electromagnetic fuel injection valve 4 is decided on it and controlled. 
[0062] <the flow of whole exhaust air reflux and fuel-injection control> — the flow of the whole control 
concerned is shown in drawing 10 . Namely, an intake air flow sensor 6 or 02 Based on whenever [ crank 
angle / which is detected by the sensor 23 whenever / inhalation air content / which is detected by the sensor 
9 / and crank angle ], the inhalation air content FAir is calculated for every gas column (steps 1-3). 
Moreover, engine-speed Ne detected by the sensor 23 whenever [ crank angle ] and accelerator opening 
accel detected by the accelerator opening sensor 27 And the target fuel oil consumption Fsol is calculated 
based on the above-mentioned inhalation air content FAir (steps 4-6). 

[0063] [ whether the engine concerned is in the steady operation condition of low loading thru/or an inside 
load based on the accelerator opening accel, an engine speed Ne, etc., and ] The transient judging of whether 
to be in acceleration operational status (condition included in the supercharge operational status to which the 
supercharge by the turbosupercharger 7 is carried out from a steady operation condition) is performed (step 
7). At the time of steady operation, a radical Motome label air-fuel ratio is set up, target intake air flow is 
calculated, EGR valve basic control is performed, and this basic control is amended by the EGR valve 
control for every gas column based on the inhalation air content FAir for every gas column (steps 8-11). 
Amendment control of the EGR valve for every gas column of this is equivalent to the feedback control of 
the air-fuel ratio for reconciling reduction of NOx, and reduction of a smoke. At the time of acceleration 
operation, the target air- fuel ratio at the time of acceleration is set up, and the EGR valve control at the time 
of acceleration and injection-quantity control are performed (steps 12-14). 

[0064] <detection of the intake air flow for every gas column, and calculation of an inhalation air content> - 
- the intake air flow sensor 6 used for this detection is a mold hot-film type whenever [ constant 
temperature ], and is a back flow detection mold which is equipped with the hot film arranged at the 
upstream and the downstream on both sides of the heater arranged so that it might intersect perpendicularly 
with an inhalation-of-air flow direction at the inhalation-of-air path 2, and this heater, and detects a back 
flow based on the height of the temperature of both hot films. The example of the intake air flow detected by 
drawing 1 1 is shown. The part which put in the slash of this drawing is a flowed backwards part, and it turns 
out that the integral value from which a part for this back flow was deducted, i.e., the air content actually 
inhaled by each gas column, is changed. 

[0065] The concrete flow of calculation (steps 1-3 of drawing 10 ) of the inhalation air content for every gas 
column when using the above-mentioned intake air flow sensor 6 for drawing 12 is shown. Each time when 
elapsed time is measured at and whenever [ crank angle ] amounts to 180 degrees while integrating with the 
intake air flow, It is the gas column (i) concerned about the integral value Q of the intake air flow for the 
180 degree. Inhalation air content Qi It carries out. It is the gas column (i) concerned about the duration 
(crank timer time amount T). Crank spacing Ti Inhalation air content Qi of the 4-cylinder which were 
obtained by carrying out The average is calculated as a basic inhalation air content Qav (steps A1-A7). In 
addition, the gas column number "0, 1, 2, 3" is given to each of a 4-cylinder for convenience. 
[0066] Moreover, the stage like an inhalation-of-air line is a gas column in front of one (i-1). The gas 
column concerned set criteria (i) Rate-of-change deltaQi=Qi/Qi -1 of an inhalation air content Rate-of- 
change deltaTi=Ti/Ti -1 of crank spacing is calculated, and change characteristic delta Qti=delta Qi/delta Ti 
of the inhalation air content which considered the time amount like an inhalation-of-air line is calculated 
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(steps A8-A10). Here, it is deltaTi. It takes into consideration for eliminating the disturbance by torque 
fluctuation (angular-velocity fluctuation of a crankshaft) as much as possible, and this processing takes 
effect at the time of big idle operation of especially torque fluctuation. And it is based on this change 
characteristic deltaQti, and is inhalation air content property deltaQt[ of each gas column ]' (i). It asks by the 
degree type (step All). 
[0067] 

deltaQt' (i) =deltaQtixr+deltaQti' (1-r) 

However, 0< r<=l, i.e., deltaQti ? , is the last value of change characteristic deltaQti, and it makes a value 
reflect in this change characteristic deltaQti at a predetermined rate last time. Thereby, the solid-state 
difference between the gas columns about an inhalation air content becomes clear gradually. 
[0068] The concrete flow of a transient judging (steps 4-7 of drawing 1 0 ) is shown in <transient judging> 
drawing 13 . This transient judging is an acceleration judging and has the judgment by change of accelerator 
opening, and the judgment by change of fuel oil consumption. Although it is necessary to increase an 
inhalation air content according to increase of fuel oil consumption at the time of acceleration operation of 
an engine, it is necessary to reduce the amount of exhaust air reflux promptly for that purpose. It is the 
transient judging for performing such amount reduction control of exhaust air reflux. 
[0069] Namely, accelerator opening Acc While reading fuel oil consumption F from the three-dimensions 
map 32 of drawing 7 using an engine speed Ne and the inhalation air content Qav, it is this time value Acc 
of accelerator opening. Based on value Acc', it asks for the variation deltaAcc=Acc-Acc' last time (steps Bl- 
B3). Acceleration criterion alphacc is read from a 2-dimensional map using fuel oil consumption F and an 
engine speed Ne (step B4). 

[0070] this alphacc — the above-mentioned accelerator opening variation deltaAcc, so that it is for being 
based and carrying out an acceleration judging, for example, it becomes so large that an engine speed Ne is 
high (an acceleration judging is hard to be carried out) and there is much fuel oil consumption F — small — 
becoming (an acceleration judging being easy to be carried out) — fuel oil consumption F and the optimal 
value in change of an engine speed Ne are determined experimentally, and are electronically stored on 
memory so that it may say. At the time of low load driving, since there are many amounts of exhaust air 
reflux from the first, when accelerator change (fuel-oil-consumption increase change) is large, the above- 
mentioned alphacc is made small, so that it can shift to reduction control of the amount of exhaust air reflux 
promptly and there is much fuel oil consumption. 

[0071] And it is judged with the engine concerned having acceleration parameter alpha=delta Acc/alpha cc 
in acceleration operational status rather than 1 at the adult time. Target air-fuel ratio TA/F separately 
calculated with acceleration parameter alpha when acceleration was judged It is based and is the EGR valve 
control input KTegr of a transient. It reads from a map (step B5- B7). This is for giving priority to an 
acceleration demand over reduction of NOx by exhaust air reflux, and reducing the amount of exhaust air 
reflux promptly rather than it, when change of the expansion direction of accelerator opening is sudden 
(when it gets into an accelerator pedal suddenly). Therefore, EGR valve control input KTegr The control 
input is calculated experimentally, and is created and the map is electronically stored on memory so that 
acceleration parameter alpha becomes large, and the opening of an EGR valve may become small. 
[0072] Although an EGR valve control input is determined by the hope so to speak based on the judgment at 
the time of the acceleration judging by the above-mentioned accelerator opening, the transient judging based 
on the following fuel oil consumption is for performing fuel-injection control which checked the actual 
acceleration demand based on fuel oil consumption, and agreed in the acceleration demand. 
[0073] That is, based on value F\ the rate-of-change deltaF=F/F' is called for this time value F of fuel oil 
consumption, and last time, fuel oil consumption F and an engine speed Ne are used, and it is the 
acceleration criterion Fk from a 2-dimensional map. It reads (steps B8 and B9). This Fk It is set up like the 
above-mentioned alphacc and is electronically stored on memory. And injection-quantity coefficient-of- 
variation beta=delta F/Fk The fuel-injection control at the time of acceleration is made rather than 1 at the 
adult time, and when it is smallness, the exhaust air reflux control at the time of a stationary is made (steps 
BlOandBll). 

[0074] <exhaust air reflux control at the time of a stationary> — this shows drawing 14 — having — **** — 
an engine speed Ne and accelerator opening Acc using — the 2-dimensional map 3 1 of drawing 7 — target 
torque Ttrq reading — this Ttrq Ne — using — the 2-dimensional map 33 — target air-fuel ratio TA/F It reads 
and target-intake-air-flow TQ=TA/F xF is called for (steps C1-C3). And inhalation air content deflection 
Qerr=TQ-Qav is calculated, and it is this deflection Qerr. It is the basic EGR valve control input Tegr by 
IPD control so that it may become zero. It asks (steps C4 and C5). 
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[0075] The air-fuel ratio which can aim at coexistence of reduction of above-mentioned NOx and reduction 
of a smoke changes little by little with each of an engine speed Ne and an engine torque Ttrq (if it puts in 
another way fuel oil consumption F), and differ comparatively greatly by the case where it does not carry 
out with the case where it supercharges especially. That is, since mixing with the air in a combustion 
chamber and a fuel will become good and the cinder of a fuel will decrease if it supercharges (a smoke 
decreases), former one is able to set a target air- fuel ratio to a rich side more in the state of a supercharge 
condition (engine-speed quantity) and un-supercharging (engine-speed low), and that works in favor of 
reduction of NOx. 

[0076] Then, accelerator opening variation deltaAcc An absolute value is the predetermined threshold 
Thacc. The conditions for stationary judging that a small condition carries out predetermined number n 
cycle continuation, and fuel injection is performed are checked (step C6). This is because control of this 
flow is aimed at improvement in the emission at the time of idle operation and subsequent steady operation. 
In addition, in the time of moderation (F= 0), since exhaust air reflux is not performed, the opening of an 
EGR valve serves as zero. 

[0077] Inhalation air content property deltaQf for which it asked previously when steady operation was 
checked (i) EGR Amendment gain E (i) Amount of EGR valve remedial operation deltaTegr (i) for every 
gas column is calculated (step C7). namely, deltaTegr(i) =deltaQt' — (i) xE(i) +deltaTegr ? (i) it is . 
deltaTegr' (i) It is the last value of the amount of EGR valve remedial operation of the gas column i 
concerned. This integral is deltaQt' (i). Although the value itself is emphasized, it is for making the amount 
of suitable amendments of the amount of EGR valve remedial operation corresponding to the solid-state 
difference between gas columns further reach. 

[0078] If the amounts of EGR valve remedial operation of all 4-cylinders are calculated, average deltaTegr- 
av of the amount of EGR valve remedial operation of this 4-cylinder will be calculated. Although this 
average should become zero essentially, if the above-mentioned step C7 is processed, by various factors, 
that average will be subtracted or will be added. Now, the original purpose of carrying out amendment 
control of the EGR valve control input of each gas column on the basis of the basic EGR valve control input 
Tegr is spoiled. Then, processing which always makes the average zero is performed each time by adding 
the absolute value to deltaTegr (i) of each above-mentioned gas column, if minus appears in the average 
concerned, and subtracting conversely, if plus comes out (steps C8 and C9). Thus, it is the above-mentioned 
basic EGR valve control input Tegr about obtained deltaTegr (i). In addition, the EGR valve control input 
Tegr of each gas column (i) is calculated (step C10). 

[0079] Target EGR valve control input KTegr of the transient called for at step B7 when acceleration is 
judged in step B6 of - drawin g 13 in the case of a <exhaust air reflux control at time of the acceleration 
judging based on acceleration parameter alpha>-single EGR valve Acceleration parameter alpha and TA/F It 
differs according to magnitude, and when large, the opening of the EGR valve 14 serves as [ acceleration 
parameter alpha ] zero. Therefore, even if the inhalation air content of each gas column increases and fuel 
oil consumption increases by not performing exhaust air reflux in that case, engine power can be heightened, 
without causing increase of the amount of smokes. 

[0080] However, control which gives the presetting later mentioned to the EGR valve 14 in this case is 
performed, and it enables it to shift to subsequent exhaust air reflux control promptly. 

[0081] - The presetting control-EGR valve 14 of an EGR valve So that the force in which valve body 14c is 
pressed by spring 14d at a valve seat may become small, even when the EGR path 13 is closed during 
exhaust air reflux control As a result, he is trying to balance the thrust of the closed direction and the EGR 
valve drive negative pressure by spring 14d by exerting predetermined EGR valve drive negative pressure 
(presetting negative pressure) on a negative pressure room so that thrust may serve as zero. That is, as 
shown in drawing 4 , presetting negative pressure is EGR valve drive negative pressure at the time of 
controlling an EGR valve in the closed direction and the amount of EGR valve lifts reaching zero. The 
concrete flows of control for giving presetting negative pressure to the EGR valve 14 are shown in drawin g 
15 . 

[0082] Namely, EGR valve control input Tegr When it is the control input from which the amount of EGR 
valve lifts serves as zero, the value EGRVlift of the lift sensor 19 is read (steps Dl and D2). This EGRVlift 
is amount of EGR valve lifts 0EGRV0. It is EGRV0 when large. EGR valve drive control is performed until 
it becomes (steps D3 and D4). That is, it is the presetting negative pressure EGRV0 about the above- 
mentioned EGR valve drive negative pressure. It is made to fall until it becomes. It is the EGR valve control 
input Tegr because of exhaust air reflux. When presetting is a control input used as zero, the usual EGR 
valve drive control is performed (step Dl-> D4). 
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[0083] Although it is the case of an EGR valve with a lift sensor, the above example detects EGR valve 
drive negative pressure instead of the lift sensor 19 at steps D2 and D3, as shown in drawing 16 , when it 
judges a presetting condition or the amount of EGR valve lifts and the amount of drives have a fixed 
relation, may detect the amount of drives and may judge a presetting condition. You may be any of the duty 
value of the solenoid valve for negative pressure control for the amount of drives to generate the drive 
negative pressure itself or this drive negative pressure here. 

[0084] Therefore, it is Tegr when resuming exhaust air reflux after that, since presetting negative pressure is 
acting the amount of exhaust air reflux on the EGR valve 14 as for zero in order to raise acceleration 
responsibility when an engine shifts to acceleration operational status from a steady operation condition. It 
opens promptly, without the EGR valve 14 producing most response delay according to increase, and is this 
Tegr. It becomes the opening which is due to correspond to magnitude. Therefore, it becomes advantageous 
to reduction of NOx etc. 

[0085] - Since the example shown in - drawing 1 7 when juxtaposition is equipped with two or more EGR 
valves branches the EGR path 13 on the way, consider it as the configuration made to join again, and it 
forms the EGR valves 14A and 14B in each of the branching EGR paths 13A and 13B. One branching EGR 
path 13A has a small path area, and EGR valve 14A prepared there is a linear adjustable bulb from which 
opening changes continuously according to the amount of energization. Branching EGR path 13B of another 
side has a path area larger than the above-mentioned branching EGR path 13 A, and EGR valve 14B 
prepared there is an on-off bulb from which a valve body changes with turning on and off of energization to 
two open and close locations. 

[0086] Thus, the flows of control of the transient in the case of having on-off bulb 14B other than linear 
adjustable bulb 14A are shown in drawing 1 8 . Namely, negative pressure value Pegr of current EGR valve 
14A Target EGR valve drive negative pressure TPegr using the target EGR valve control input KTegr of the 
transient concerned (step B7 of drawing 1313 ) while reading from the output of the negative pressure 
sensor 18 It reads from a table (table showing the correspondence relation of KTegr and TPegr which are 
beforehand stored electronically on memory) (steps El and E2). And when both differential pressure (Pegr- 
TPegr) is larger than the predetermined value THopen, the above-mentioned on-off bulb 14B is made close, 
and when that is not right, let this be open (steps E3-E5). 

[0087] Therefore, although the target amount of exhaust air reflux changes from size to smallness (Tegr -> 
at the time of a stationary the transient KTegr) and will be in the condition of Pegr-TPegr >THopen in order 
to raise acceleration responsibility as explained previously when engine operational status shifts to an 
acceleration condition from a steady state, the above-mentioned on-off bulb 14B becomes close immediately 
in that case. Therefore, reduction of the amount of exhaust air reflux will be performed promptly, can make 
an inhalation air content able to increase rapidly, and can raise acceleration responsibility. Moreover, linear 
adjustable bulb 14A is Transient KTegr at this time. Since it is based and opening is controlled, it is possible 
to prevent the amount of NOx increasing superfluously. 

[0088] On the other hand, at the time of steady operation of an engine without the above-mentioned 
acceleration judging, the above-mentioned on-off bulb 14B is open, and the amount of exhaust air reflux 
will be controlled by opening accommodation of the EGR path 13 by linear adjustable bulb 14A. Therefore, 
the EGR path cross section for flowing back a lot of exhaust air at the time of usual operation of an engine is 
secured. 

[0089] - When juxtaposition is equipped with the EGR valve drive negative pressure path - In this example, 
as shown in drawing 19 , the negative pressure path 1 5 of the EGR valve 14 branches to path 1 5a and path 
15b, path 15a is connected to a solenoid valve (linear closing motion valve) 17, and the on-off bulb 61 is 
formed in path 1 5b. The path 1 5b of the diameter of a path is larger than path 1 5a. 

[0090] Namely, when an engine is in an acceleration condition, in order to increase an inhalation air content 
promptly, it is required that the EGR valve 14 should be immediately made close, and, for that purpose, it 
should just make atmospheric pressure the negative pressure room of the EGR valve 14. However, since the 
diaphragm is prepared in the path for atmospheric-air release in order to acquire actuation stability, a 
solenoid valve 1 7 will require time amount, before being in an atmospheric pressure condition from the 
condition of negative pressure size. Then, it enables it to make the EGR valve 14 into atmospheric pressure 
promptly by the above-mentioned on-off bulb 61 in this example. 

[0091] The flows of control of this example are shown in drawing 20 . Negative pressure value Pegr of the 
present EGR valve 14A Target EGR valve drive negative pressure TPegr using the target EGR valve control 
input KTegr of the transient concerned (step B7 of drawing 13 ) while reading from the output of the 
negative pressure sensor 18 It reads from a table (table showing the correspondence relation of KTegr and 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,1 1-036994, A [DETAILED DESCRIPTION] 



Page 12 of 18 



TPegr which are beforehand stored electronically on memory) (steps Ml and M2). And when both 
differential pressure (TPegr-Pegr) is larger than the predetermined value THVopen, the above-mentioned 
on-off bulb 61 is made open, and when that is not right, let this be close (steps M3-M5). 
[0092] Therefore, if there is a demand which closes the EGR valve 14, and the on-off bulb 61 serves as open 
when the above-mentioned negative pressure difference is large, the EGR valve 14 will be promptly closed 
by ** by supplying atmospheric pressure or supercharge mind to the negative pressure room through path 
15b. That path 15b is a major diameter also contributes to this prompt clausilium. 

[0093] - When the serial is equipped with two or more EGR valves, as shown in - drawing 21 , two EGR 
valves 14A and 14B are formed in the EGR path 13 by serial arrangement, one EGR valve 14A is a linear 
adjustable bulb from which opening changes continuously according to the amount of energization, and 
EGR valve 14B of another side is an on-off bulb from which a valve body changes with turning on and off 
of energization to two open and close locations. 

[0094] The flow of the exhaust air reflux control at the time of an acceleration judging is shown in drawing 
22 . Namely, deflection Qerr of an inhalation air content While reading, fuel oil consumption F and an 
engine speed Ne are used, and it is the deflection threshold THQerr from a map. It reads (steps Fl and F2). 
This threshold THQerr It is THQerr, so that the size of whenever [ acceleration demand ] is started and fuel 
oil consumption F increases, and, so that an engine speed Ne becomes low. It is set up and is electronically 
stored on memory so that it may become small. And the above-mentioned deflection Qerr Deflection 
threshold THQerr It is deflection Qerr, although on-off bulb 14B is still open when small. Deflection 
threshold THQerr If it becomes above large, on-off bulb 14B will be controlled by close (steps F3-F5). 
[0095] Therefore, since the EGR path 13 is immediately closed by on-off bulb 14b when whenever 
[ acceleration demand ] is high, the acceleration by increase in quantity of a fuel can be aimed at, increasing 
an inhalation air content promptly and stopping a smoke. 

[0096] <Control at time of the acceleration judging by injection-quantity coefficient of variation beta>- 
exhaust air reflux control, and fuel-oil -consumption control - This is optimal transient target air-fuel ratio 
KTA/F in these change, using the injection-quantity coefficient of variation beta, fuel oil consumption F, 
and an engine speed Ne, when it is shown in drawing 23 and an acceleration condition is judged by previous 
transient judging. The recorded three-dimensions map is referred to and it is KTA/F. It reads (step Gl). This 
transient target air-fuel ratio KTA/F By reducing the amount of exhaust air reflux, it is target air- fuel ratio 
TA/F at the time of a stationary so that engine power can be heightened promptly, suppressing generating of 
a smoke. It is set to the Lean side. This KTA/F According to fuel oil consumption F, it is set up so that it 
may be on the Lean side, respectively, and the optimal target air-fuel ratio in each change is called for 
experimentally, and the low loading side is electronically stored on memory, so that an engine speed Ne is 
so still lower that the injection-quantity coefficient of variation beta is large. 

[0097] Obtained transient target air-fuel ratio KTA/F Based on fuel oil consumption F, the target intake air 
flow TQ of a transient is computed (step G2). And based on this TQ, an EGR valve control input is 
determined like the time of previous steady operation, and prompt reduction control of the amount of 
exhaust air reflux is performed. 

[0098] Since the exhaust air energy given to a supercharger 7 increases further by this, an inhalation air 
content increases promptly and the response delay of the acceleration to treading in of an accelerator pedal 
and the so-called turbo lug are prevented. 

[0099] On the other hand, since the air- fuel ratio becomes rich if a fuel increases by treading in of an 
accelerator pedal, in respect of reduction of a smoke, it becomes disadvantageous so much. Then, a fixed 
limit is given to the increase in quantity that increase in quantity of a fuel should be controlled temporarily. 
That is, marginal air-fuel ratio LimitA/F is read from the map of fuel oil consumption F and an engine speed 
Ne (step G3). This marginal air- fuel ratio LimitA/F is for suppressing generating of a smoke, and that 
amount of marginal smokes is made [ more ] than the amount of marginal smokes at the time of a stationary, 
for example, it is made to become the amount of smokes about 2BU, it comes out to this extent, and if it is, 
it will be convenient to increase of an engine output torque. 

[0100] Target air- fuel ratio TA/F at the time of the above-mentioned stationary, and target air- fuel ratio 
KTA/F of a transient It reaches, the relation of marginal air- fuel ratio LimitA/F is as being shown in 
drawing 2424 , and, fundamentally, it is target air- fuel ratio TA/F at the time of a stationary. It is target air- 
fuel ratio KTA/F of a transient to the Lean side. It is set up and is target air-fuel ratio TA/F at the time of a 
stationary. Marginal air-fuel ratio LimitA/F is set to the rich side. Fundamentally, this marginal air-fuel ratio 
LimitA/F can be set to a rich side, so that an engine speed is so high that there is much fuel oil consumption 
to the Lean side again, and it is recording electronically fuel oil consumption F and the optimal value in 
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change of an engine speed Ne calculated experimentally on memory. 

[0101] Obtained marginal air-fuel ratio Limit A/F and current inhalation air content Q (i) It is based and is 
the limit FLimit of fuel oil consumption. It is computed and they are the basic injection quantity F and Limit 
FLimit. And the maximum injection quantity Fmax Inner fewest values are set up as target injection 
quantity TF (steps G4 and G5). The basic injection quantity F is an engine speed Ne and the accelerator 
opening Acc. It is the fuel oil consumption which becomes settled uniquely, and is the maximum injection 
quantity Fmax. It is the upper limit of fuel oil consumption which does not cause destruction of the engine 
concerned. 

[0102] Therefore, an acceleration demand can be filled, suppressing too much increase of the amount of 
smokes, since too much increase of fuel oil consumption is suppressed, even if the amount of exhaust air 
reflux decreases to a transient. 

[0103] - Although it was said that fuel oil consumption is restricted while control of the concurrency 
control-point of the amount of exhaust air reflux and fuel oil consumption performed exhaust air reflux 
control, this concurrency control is controlled based on a target air-fuel ratio also about fuel oil 
consumption, and is shown in drawing 25 . 

[0104] Namely, optimal target air- fuel ratio KTA/F [ in / using the injection-quantity coefficient of variation 
beta, fuel oil consumption F, and an engine speed Ne / these change ] for transient exhaust air reflux control 
when an acceleration condition is judged by previous transient judging KTA/F is read with reference to the 
recorded three-dimensions map (step PI). Target air- fuel ratio KTA/F for this transient exhaust air reflux It 
is target air- fuel ratio TA/F at the time of a stationary like the case of the point. It is set to the Lean side. 
[0105] Since the air-fuel ratio becomes rich if a fuel increases by treading in of an accelerator pedal, in 
respect of reduction of a smoke, it becomes disadvantageous so much. Then, target air- fuel ratio KFTA/F 
for fuel-oil-consumption control which can increase engine power, without causing too much increase of the 
amount of smokes It reads from the map of fuel oil consumption F and an engine speed Ne (step P2). This 
KFTA/F Fuel oil consumption F and the optimal value in change of an engine speed Ne calculated 
experimentally are electronically stored on memory. Namely, KFTA/F for this ftiel-oil-consumption control 
It is target air-fuel ratio TA/F at the time of a stationary like above-mentioned critical air- fuel ratio 
LIMIT A/F., for example, the amount of marginal smokes which is set to the rich side and serves as a basis 
of that setup is the amount of smokes about 2BU than the amount of marginal smokes at the time of a 
stationary. 

[0106] Target air-fuel ratio KTA/F obtained about exhaust air reflux control Based on fuel oil consumption 
F, the target intake air flow TQ of a transient is computed (step P3). And it is based on this TQ and is the 
EGR valve control input KTegr of a transient like the time of previous steady operation. It is determined and 
prompt reduction control of the amount of exhaust air reflux is performed (step P4). Since the exhaust air 
energy given to a supercharger 7 increases further by this, an inhalation air content increases promptly and 
the response delay of the acceleration to treading in of an accelerator pedal and the so-called turbo lug are 
prevented. 

[0107] Target air- fuel ratio KFTA/F obtained about fuel-oil-consumption control Current inhalation air 
content Q (i) The transient fuel oil consumption KF is computed by being based (step P5). And this transient 
fuel oil consumption KF and the maximum injection quantity Fmax Inner fewest values are set up as target 
injection quantity TF (step P6). 

[0108] Therefore, the amount of smokes can inject many fuels in the range which does not increase on a 
square more positively than the time of a stationary, and thereby, while an engine output torque goes up, to a 
transient (at the time of acceleration), the exhaust air energy given to a supercharger 7 increases, and it 
becomes advantageous on an acceleration disposition at it. 

[0109] - VGT control - The control of the VGT supercharger 7 performed a degree at the time of the above- 
mentioned acceleration judging is explained. That is, when the acceleration judging by the injection-quantity 
coefficient of variation beta is made, the target turbo effectiveness VGTsol is read from a map 51 using the 
target torque Trqsol and an engine speed Ne. And based on obtained VGTsol, the rotation location of flap 7b 
of the VGT supercharger 7, i.e., A/R, is adjusted. 

[0110] Therefore, at the time of acceleration, even if the exhaust air energy given to the supercharger 7 
concerned by a lot of exhaust air reflux till then has decreased, when above-mentioned A/R becomes small, 
supercharge effectiveness increases, an inhalation air content is increased, and the expected acceleration 
engine performance can be obtained. 

[01 1 1] - Fuel-injection-timing tooth-lead-angle control - The fuel-injection-timing tooth-lead-angle control 
performed a degree at the time of acceleration is explained. That is, in this engine, the fuel injection timing 
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at the time of a stationary is set as the location which carried out the lag more considerably than MBT, and 
is controlled to carry out a tooth lead angle gradually according to increase of fuel oil consumption. On the 
other hand, when the acceleration judging by the injection-quantity coefficient of variation beta is made, 
according to the magnitude of this beta, the tooth lead angle of the fuel injection timing is carried out more 
nearly further than fuel injection timing when it corresponds at the time of a stationary. 
[01 12] Since the tooth lead angle of this fuel injection timing is in ignition by it, it causes the effectiveness 
that mixing of a fuel and air becomes good and produces rapid combustion. Therefore, while NOx increases, 
a smoke will decrease. However, the air- fuel ratio is rich by a lot of exhaust air reflux from the first, even if 
it enlarges the tooth lead angle at the time of acceleration like ****, NOx does not increase too much and 
the advantageous effectiveness that a smoke decreases by this tooth-lead-angle control on the contrary is 
acquired. 

[01 13] - every which mentioned above at the time of the acceleration judging by the related - acceleration 
parameter alpha of the control at the time of the acceleration judging by alpha, and the control at the time of 
the acceleration judging by beta — an EGR valve control can also perform at the time of the acceleration 
judging by the injection-quantity coefficient of variation beta, and the VGT control and the fuel-injection- 
timing tooth-lead-angle control at the time of the acceleration judging by the injection-quantity coefficient 
of variation beta which mentioned above can also carry out at the time of the acceleration judging by 
acceleration parameter alpha. 

[01 14] < intake air flow sensor 6 and02 The property-intake air flow sensor 6 of a proper use >-sensor with 
a sensor 9 of whenever [ rise / of this deltaQ ] is small compared with whenever [ rise / of flow Q ], although 
detection error deltaQ becomes large as are shown in drawing 26 and flow Q increases that property. For 
this reason, as shown in drawing 27 , although flow rate relative error deltaQ/Q is large in a low flow rate 
field, it is small in a high flow rate field. On the other hand, pump current generating type linear 02 In the 
case of a sensor 9, the detection relative error E becomes large as are shown in drawing 28 and an air- fuel 
ratio rises. Moreover, 02 The inhalation air content which can be found by the sensor 9 is an air content by 
which not the thing of the gas column boiled like a current inhalation-of-air line but the stage like an 
inhalation-of-air line is inhaled by the thing in front of several cylinders. 

[0115] Then, such both sensors 6 and 9 will be changed so that each advantage can fully be employed 
efficiently, and they will be used for measurement of the inhalation air content of each gas column. That is, 
based on the precision comparison result of both sensors, use of both the sensors 6 and 9 is changed to how 
of an engine operating range, and a list. 

[0116] - Change flow of a sensor - This flow is shown in drawing 29 . If a transient (acceleration condition) 
is judged by the transient judging explained previously, the inhalation air content which can be found with 
an intake air flow sensor 6 will be chosen, it will change to the EGR valve control by this sensor 6 in the 
amount change section 49 of EGR valve drives of drawing 7 R> 7, and exhaust air reflux control (A/F 
control) of a transient will be performed (steps H1-H5). 02 When based on a sensor, since the inhalation air 
content in front of several cylinders will be detected, response delay is produced, but since there is such no 
delay when based on the output of an intake air flow sensor 6, in a transient, the amount of exhaust air reflux 
can be reduced promptly, and acceleration responsibility can be raised. 

[0117] If an engine is the operational status of a stationary, it is an intake air flow sensor 6 and 02. The 
judgment which chooses one side of the sensors 9 is performed (step H6 and this point are mentioned later). 
02 02 detected by this sensor 9 when a sensor 9 is chosen Concentration is used. 02 as shown in drawing 
30 the map electronically stored on the memory showing the relation between concentration and an air- fuel 
ratio — referring to — air- fuel ratio A/F it asks — having — this A/F the inhalation air content which the 
inhalation air content at that time is computed based on the fuel oil consumption several cylinders before 
corresponding to this, and should be used for control — this — 02 It changes to the inhalation air content by 
the sensor 9 (steps H7-H10). And it sets in the amount change section 49 of EGR valve drives of drawing 7 , 
and is 02. It changes to the EGR valve control by the sensor 9, and exhaust air reflux control at the time of a 
stationary (A/F control) is performed (steps HI 1 and HI 2). 

[0118] On the other hand, when an intake air flow sensor 6 is chosen, the inhalation air content which 
should be used for control is changed to the inhalation air content by this sensor 6, it changes to the EGR 
valve control by this sensor 6, and exhaust air reflux control at the time of a stationary (A/F control) is 
performed (step H7->H13->H14-> H12). 

[0119] Therefore, at the time of a stationary, it is an intake air flow sensor 6 and02. It becomes 
advantageous, when carrying out expected control, since the direction with an inner sufficient precision is 
used, and is 02. Since it is at the steady operation time even when a sensor 9 is chosen, it is satisfactory. 
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[0120] - Selection flow of a sensor - This flow is shown in drawing 3 1 . Engine operational status (an engine 
speed, accelerator opening, etc.) is read, and when an intake air flow is in an adult operating range with 
reference to the map electronically stored on memory, an intake air flow sensor 6 is chosen (steps J1-J3). 
Since the detection relative error of an intake air flow sensor 6 is small, an intake air flow can be detected 
with a sufficient precision at the time of intake-air-flow size, and it can perform control on real time based 
on this detection result, so that clearly from drawing 27 . 

[0121] The map used for the judgment of the operating range concerned is shown in drawing 32 . This 
shows the field (shadow area) of the intake-air-flow smallness in change of an engine speed and an engine 
load, and it asks for it experimentally and it is set up. In the field where an engine speed is high, an intake air 
flow sensor 6 is chosen fundamentally, and it is 02 in the field where an engine speed is low. A sensor 9 
will be chosen. 

[0122] When an intake air flow is smallness and it is in a operating range, based on the output of an intake 
air flow sensor 6, the detection error AFSerror in an intake air flow is read with reference to the map 
corresponding to drawing 27 (step J4). Moreover, 02 It is based on the output of a sensor 9 and is 02. 
Concentration is read and it is detection error 02 error in this sensor 9. Although read with reference to the 
map corresponding to drawing 28 , it is this 02. When concentration is more than the specified quantity, an 
intake air flow sensor 6 is chosen as measurement of an inhalation air content (steps J5 and J6). 
[0123] 02 here It is 02 so that clearly [ it may be the operating range (at for example, the time of A/F>=40) 
from which the air- fuel ratio became Lean exceeding lambda - 1 more than predetermined level when 
concentration was more than the specified quantity and ] from drawing 13 at this time. Since the detection 
error of a sensor 9 becomes large, an intake air flow sensor 6 is chosen as measurement of an inhalation air 
content. 

[0124] On the other hand, 02 The detection error of both the sensors 6 and 9 is compared, when 
concentration is under the specified quantity, when the detection error of an intake air flow sensor 6 is 
smaller, this sensor 6 is chosen as measurement of an inhalation air content, and it is 02. When the detection 
error of a sensor 9 is smaller, this sensor 9 is chosen as measurement of an inhalation air content (steps J7- 
J9). Therefore, in a low flow rate field, it is accurate 02 to measurement of an inhalation air content. 
Although a sensor 9 is used, when the detection error of the sensor 9 concerned is large and an air-fuel ratio 
uses [ the time of Lean, and ] an intake air flow sensor 6 more than predetermined level, optimization is 
attained even in such a case. 

[0125] However, it is 02, when an air- fuel ratio shifts to a rich side by making [ many ] the amount of 
exhaust air reflux especially in an idle operating range in this operating range using an intake air flow sensor 
6 in the idle operating range or low-load-driving field to which an air-fuel ratio serves as Lean of A/F>=40 
for reduction of NOx as it replaces with the above-mentioned change method and is shown in drawing 33 
for example. You may make it use a sensor 9. 

[0126] <dispersion dissolution control between gas columns of an EGR rate> — this control lessens 
dispersion between gas columns of an EGR rate. 

[0127] - Produce reflux of - exhaust air about dispersion between gas columns of an EGR rate according to 
the difference of the tubing internal pressure of the inhalation-of-air path 2, and the tubing internal pressure 
of a flueway 3. As shown in drawing 1 , when only one is equipped with the EGR path, the tubing internal 
pressure in the EGR path connecting location of the inhalation-of-air path 2 and the tubing internal pressure 
in the EGR path connecting location of a flueway 3 carry out change as shown in drawing 34 by change of 
whenever [ crank angle ]. This pressure pulsation is the case of engine-speed 2000rpm, expresses the tubing 
internal pressure by the side of an inhalation-of-air path with the notation of "In", and expresses the tubing 
internal pressure by the side of a flueway with "Ex." As change of this differential pressure of "In" and "Ex" 
is as being shown in drawing 35 and a broken line shows it to drawing 36 by this differential pressure, 
exhaust air (burnt gas) flows into an inhalation-of-air path intermittently. The continuous line of drawing 36 
expresses change of the flow rate of the inhalation air (reflux exhaust air is included) which flows the 
inhalation-of-air path 2. 

[0128] The above "In" in each of engine-speed 1500rpm and lOOOrpm and change of "Ex" are as being 
shown in drawing 37 and drawing 38 , respectively. The mode of change of "In" and "Ex" changes with 
engine speeds so that clearly from the comparison with drawing 34 . If change of the differential pressure in 
each engine speed is expressed collectively, it will become like drawing 39 , and the peak location of 
differential pressure and a peak height change with engine speeds, and, moreover, the inversion of a peak 
height is seen by whenever [ crank angle ]. For example, although ISOOrpm is high and 1000 ppm is low 
near 180 degrees, near 540 degrees, 2000 ppm is highly [ 1000 ppm ] low. 
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[0129] For this reason, when change by the engine speed of the EGR rate of each gas column is seen, a 
broken line shows to drawing 40 . namely, — each — the phenomenon which the EGR rate over gas column 
#l-#4 reverses by the engine speed is produced. This is dispersion between gas columns of the EGR rate 
made into a problem here. 

[0130] - Dissolution of dispersion between gas columns by amendment of an EGR control input - Then, 
based on the relation between the above-mentioned engine speed and the EGR rate of each gas column, 
according to an engine speed, it asks for the correction factor of the EGR valve control input Tegr for 
making small the solid-state difference between the gas columns about this EGR rate (i) experimentally, and 
it is electronically stored on memory. And the above-mentioned correction factor is calculated from memory 
using an engine speed Ne, the above-mentioned EGR valve control input Tegr (i) is amended based on this 
correction factor, and it uses for control of the EGR valve 14. 

[0131] They are the target air-fuel ratios TA/F about the air- fuel ratio of all gas columns irrespective of the 
solid-state difference between the gas columns concerning an EGR rate by this. It can double and becomes 
advantageous to coexistence of NOx reduction and smoked reduction. 

[0132] - As shown in dissolution- drawing 4 1 of dispersion between gas columns by alternative use of two 
or more EGR tubing, the inhalation-of-air path 2 and a flueway 3 are connected by EGR tubing 13A (EGR1) 
and EGR tubing 13B (EGR2), and the EGR valves 14A (EGR1) and 14B (EGR2) are formed in each, to the 
inhalation-of-air path 2, these EGR tubing 13A (EGR1) and 13B (EGR2) shifts a location to the flow 
direction of inhalation of air, and each other is connected to it, and also to the flueway 3, a location is shifted 
similarly and it connects — mutually-independent — it is a path the bottom. The separate opening 
accommodation means is respectively formed in the EGR valves 14A (EGR1) and 14B (EGR2), mutually- 
independent is carried out to them, and it is constituted controllable. 

[0133] Although dispersion between gas columns of an EGR rate originates in exhaust air pulsation and 
inhalation-of-air pulsation changing with engine speeds, as for such pulsation, the mode changes with 
locations where an EGR path is connected to the inhalation-of-air path 2 or a flueway 3. the location from 
which two independent EGR tubing 13A (EGR1) and 13B (EGR2) is formed like ****, and the mode of 
inhalation-of-air pulsation [ in / for each / the inhalation-of-air path 2 ] differs here that dispersion between 
the gas columns concerned should be canceled using that — moreover, it has connected with the location 
where the modes of the exhaust air pulsation in a flueway 3 differ. That is, if it is used according to an 
engine speed, choosing the EGR tubing 13A (EGR1) and 13B (EGR2) (both concomitant use is included), 
dispersion between the gas columns concerned is cancelable. 

[0134] - As shown in concrete contents of control- drawing 42 , it is an engine operating range 
Predetermined engine-speed Ne-EXC It considers as criteria, and classifies into the field Nl lower than it 
and the high field N2, and EGR tubing 1 3B (EGR2) is used in the high field N2 using EGR tubing 1 3 A 
(EGR1) in the low field Nl. Moreover, hystereses THN1 and THN2 are formed in the change concerned 
based on an engine speed. 

[0135] That is, as shown in drawing 43 , an engine speed Ne is read in the beginning at the time of steady 
operation of an engine, using the present field as Nl (steps Kl and K2). Although a current field judges 
either, since a current field is Nl, it sets engine- speed Ne-HYSl of a field change to the upper limit of a 
hysteresis (steps K3 and K4). And when the above-mentioned engine speed Ne is higher than the upper limit 
of a hysteresis, a field is set to N2, main control is presented with EGR tubing 13 A (EGR1), and ****** is 
presented with EGR tubing 13B (EGR2) (step K5- K7). The semantics of main control and ****** i s 
mentioned later. When the engine speed Ne concerned is below the upper limit of a hysteresis, a field 
presents main control with EGR tubing 13B (EGR2) as with Nl, and presents ****** with EGR tubing 13A 
(EGRl)(stepK8). 

[0136] On the other hand, if the field decision in step K3 is N2, engine-speed Ne-HYS2 of a field change 
will be set to the minimum of a hysteresis (step K3-> K9). And when the above-mentioned engine speed Ne 
is lower than the minimum of a hysteresis, a field is set to Nl, main control is presented with EGR tubing 
13B (EGR2), and ****** is presented with EGR tubing 13A (EGR1) (steps K10-K12). When the engine 
speed Ne concerned is more than the minimum of a hysteresis, a field presents main control with EGR 
tubing 13A (EGR1) as with N2, and presents ****** with EGR tubing 13B (EGR2) (step K10-> K13). 
[0137] It means that main control carries out feedback control of the EGR valve here so that it may become 
target air- fuel ratio TA/F (air-fuel ratio which can aim at coexistence of reduction of NOx, and reduction of 
a smoke) previously explained based on the inhalation air content. For example, if it shifts to main control 
when the EGR tubing concerned is a closed state, as shown in drawing 44 , the opening of the EGR valve 
concerned increases and it converges on target opening. On the other hand, ****** means carrying out 
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opening control of the EGR valve so that the opening may change to a close by-pass bulb completely with 
predetermined rate of change. 

[0138] therefore, the pulsating property which affects exhaust air reflux changes by the change of the EGR 
tubing 13A (EGR1) and 13B (EGR2) based on the above-mentioned engine speed, and a continuous line 
shows to drawing 40 — as — each — it becomes possible to be able to avoid that the size of the EGR rate of 
gas column #l-#4 is reversed by the engine speed, and to make almost equal the difference of the EGR rate 
between gas columns in all engine speeds. 

[0139] At this example, it is Nl and N2. Although the case where it classified into two fields was explained, 
it is also the same as when it is not limited to two fields but classifies into two or more fields Nl and N2 and 
-Nk. 

[0140] therefore, the thing for which this is treated as a solid-state difference between gas columns, and 
weighting according to the solid-state difference is given to each controlled variable about the difference of 
the EGR rate between such gas columns in the exhaust air reflux control (control of an EGR rate) for every 
gas column — it is avoidable to produce a difference in the EGR rate and air-fuel ratio of each gas column. 
That is, the problem that the yield of NOx or a smoke varies between gas columns, and NOx as the whole 
engine and the yield of a smoke increase is solvable. 

[0141] In addition, the result shown in drawing 40 as a continuous line is the thing of the example which 
divided the field by engine-speed 1750rpm, and carried out change use of the EGR tubing 13A (EGR1) and 
13B (EGR2). Moreover, in this drawing, in order to make clear the difference of the EGR rate of each gas 
column, the scale of an EGR rate is expanded considerably and drawn. 

[0142] Moreover, if the die length and volume (volume) of EGR tubing change, since the relation (phase- 
relation) of the inhalation-of-air pulsation and exhaust air pulsation which affect an EGR rate will change, 
the above-mentioned dispersion between gas columns is also cancelable with the same control as the above- 
mentioned case using this. 

[0143] Drawing 45 shows the path configuration in the case of changing the die length of EGR tubing 
according to change of an engine speed. Namely, one EGR tubing 13 by which both ends were connected to 
the inhalation-of-air path and the flueway on the way, when the part is divided into EGR tubing 13A with 
short die length, and long EGR tubing 13B, the closing motion valves 13a and 13b are formed in the each 
and either of the double door clausiliums 13a and 13b is made open by the driving source 62 It is made to 
interlock so that another side may serve as close, selection use of EGR tubing 13A and the EGR tubing 13B 
is carried out, and dispersion between gas columns is canceled. Even if the change between this EGR tubing 
13A and EGR tubing 13B is a method which arranges the bulb of 1 at the junction of both tubing, and 
changes the free passage direction, it prepares a bulb in each tubing and may be operated according to each 
of that individual. 

[0144] By preparing closing motion valve 13a only in one side of the two branched EGR tubing 13A and 
13B, and making this closing motion valve 13a open and close, drawing 46 is changed when using the case 
where only short EGR tubing 13A is used, and both the EGR(s) tubing 13A and 13B, and it cancels 
dispersion between gas columns. 

[0145] It seems that moreover, the flexible section of bellows and others is prepared in the middle of this 
tubing, and the die length of this flexible section may be changed as a means which changes the path die 
length of EGR tubing. Furthermore, what is necessary is to connect a chamber in the middle of this EGR 
tubing, to arrange the piston for changing that volume to this chamber, and just to make it drive this piston, 
in changing the volume of EGR tubing. 

[0146] The amount required of <change of use number of two or more EGR tubing> exhaust air reflux 
changes with engine operational status and others. Then, as shown in drawing 41 , two or more EGR tubing 
13A (EGR1) and 13B (EGR2) is formed, and the use number is changed according to engine operational 
status. 

[0147] - The contents of change control of the contents-EGR tubing use number of control are shown in 
drawing 47 . It judges whether EGR concomitant use decision uses together the EGR tubing 13A (EGR1) 
and 13B (EGR2) according to engine operational status, or either is used (step LI). That is, using fuel oil 
consumption F, while it is decreasing, both the EGR(s) tubing 13A (EGR1) and 13B (EGR2) is used 
together, and either of both the EGR(s) tubing 13A (EGR1) and 13B (EGR2) is chosen and used for a list at 
the time of acceleration operation at the time of steady operation to which fuel oil consumption F is not 
decreasing. The change control by the operating range Nl and N2 for abolishing dispersion between gas 
columns of an above-mentioned EGR rate performs this alternative use. 

[0148] If EGR tubing which sets a flag during concomitant use and has been closed now is EGR tubing 13A 
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(EGR1) when concomitant use of both the EGR(s) tubing 13A (EGR1) and 13B (EGR2) is judged EGR 
valve 14of this EGR tubing 13A (EGR1) A (EGR1) is set to full open, and feedback control of the EGR 
valve 14of EGR tubing 13B (EGR2) B (EGR2) is carried out based on an inhalation air content (step L2 - 
L6). If EGR tubing closed now is EGR tubing 13B (EGR2), EGR valve 14of this EGR tubing 13B (EGR2) 
B (EGR2) will be set to full open. Feedback control of the EGR valve 14of EGR tubing 13A (EGR1) A 
(EGR1) is carried out for every gas column so that it may become demand opening (the amount of EGR(s) 
from which target air-fuel ratio TA/F is obtained) based on a detection inhalation air content (step L4-> L7, 
L8). 

[0149] When it is judged that it is not the operational status which uses together both the EGR(s) tubing 1 3 A 
(EGR1) and 13B (EGR2), while current is using together and feedback control of the EGR valve 14of EGR 
tubing 13A (EGR1) A (EGR1) is carried out based on the inhalation air content, the target opening of EGR 
valve 14B (EGR2) of another side which is opened fully is set to a close by-pass bulb completely (steps L9- 
Ll 1). And when this EGR valve 14B (EGR2) becomes a close by-pass bulb completely, a flag is reset 
during concomitant use (steps LI 2 and LI 3). While current is using together and feedback control of the 
EGR valve 14of EGR tubing 13B (EGR2) B (EGR2) is carried out based on the inhalation air content, the 
target opening of EGR valve 14A (EGR1) is set to a close by-pass bulb completely, and when this EGR 
valve 14A (EGR1) becomes a close by-pass bulb completely, a flag is reset during concomitant use (steps 
L14andL15). 

[01 50] therefore, the thing for which both the above-mentioned EGR(s) paths 1 3 A and 1 3B are used 
together when the amount required of exhaust air reflux (EGR) increases rapidly - the actual amount of 
EGR(s) can be made to increase rapidly so that the demand may be balanced 

[0151] That is, as shown in drawing 48 , when it is returned at the time of moderation, i.e., treading in of an 
accelerator pedal, and fuel oil consumption decreases, the amount required of EGR increases rapidly. This is 
for avoiding that an air- fuel ratio becomes Lean too much, and the amount of NOx increases. However, as 
shown in the middle of this drawing, when the number of EGR paths is one, the actual amount of EGR(s) 
cannot be made to increase rapidly by the relation which carries out feedback control of the EGR valve, so 
that a demand may be balanced. On the other hand, by performing the above-mentioned concomitant use 
control, as shown in the lower berth of this drawing, it is avoidable that can make the actual amount of EGR 
(s) increase rapidly so that a demand may be balanced, and an air- fuel ratio becomes Lean too much 
temporarily, and NOx increases rapidly. 

[0152] In addition, by starting clogging by the particle component which this is exhausting, and exhaust gas 
pressure's going up, and removing such a clogging object, although the above-mentioned example is made 
to perform concomitant use decision of EGR tubing based on engine operational status, when the catalytic 
converter 12 is formed in the flueway 3, exhaust gas pressure may change so that it may say that exhaust gas 
pressure falls. Moreover, in concomitant use with a VGT supercharger, exhaust gas pressure changes with 
the locations of the adjustable vane of VGT. Change of this exhaust gas pressure has direct effect on the 
amount of EGR(s) by the EGR path. It follows, for example, when exhaust gas pressure is high, one EGR 
tubing performs exhaust air reflux control, when exhaust gas pressure is low, with two or more EGR tubing, 
it is made to perform exhaust air reflux control, and it can be carried out. 

[Translation done.] 
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»tt±D*>±K«a» DfflUTK*-# 

ai&«o^n7*«iBKanfcawaj: o t>T»«Ka«s 

l,iTaa^©a»©»8l*fia<fc££tt4:J'-#i&li&a 

±E«»*W**#»**R£. 
»-T4^Ri:. 

Si tc * -5 A^S ^ * -TOJT 4 ^ S <h . 

X>y>*«±Ea«S)l*Ett»fc*4t*lc. ±E©A?£ 
*«t*B»«Jt«tk:a6^T. ±EB«t"r*ffl«lt 
t ft * cfc 5 K ±E»«B*aRB^R«>fP» SUB Wf 4 20 

^a«SCx > =J > eaaXBff BttB. 

[R#*2 ] ii?5fc« 1 CEtShTl>*j'-#ll«» 
f+ittifta;x>v?>©»S[ai«*iJWifiBtc*jir>T. 
S6fc. x>^>**«BW35tv»btft«fOJE#ffl«ttB 
l=&«&#<DBBaBJt«K£T«¥R*a*.. 
±Ea»«fOB«ffl«J**R*"«"S^R**, x>5»j&» 

±E*#aett»^ 6 ±Ea»a<Etttt»c a t) ttf© 

HtsttRlc $>Z>t * tt±E*«a© BBffliKJt t ft 4 cfc 
5 tC±E»BBBBIi«*R©fP«l* 7 -f - K A* «y 57 ffl 

it, x>s?>atc©j£#aettsta*s±Ea*&iiii&K 

!£tcAo;fc£#lc±ES^©B^aJt£ft4<£?tc 

*c:tsi*«tr*^-#ai&«ftit«*x>y>o» 

BBKMBBB. 

[»**3] a*a2icB«snTW*-#aiMi 
(tat*scx>y>o»»a»iWWBB«c*t»T. 
± EaBBKOB«aattt«» -*-*^p?y, T v a^tf 40 

bEggMSgafr 6 h gflffi»fj**»t-- * 2 fc g 

3»©*«a«ttB»a. 

ftft* stx > V s > o&aBaaaaB t * ^ t . 

X > -V >36»±E«Hf a<E«B*» 6 ±Ea*&il(Ett»»C A 
5 * - ^a^B^ifft^x > >> >0>«f«S«fflaRB. 50 



2 

iffiim. 5 ] »*5i4k:EBanT^*^-j|«aB« 
fra**x>5>>©»»saaaBB»c#^T. 

*8tt«t Dfeijy 3HJPJ©/i»r£©a#£aJ**iS;LftV><fc 5 

t?* 5 c t t r -a * -#B*a«tt bw&x 
oaaxKMBaa. 

«Bi«icx>^>oa!BaflKtt»aBic*t»T. 

iEWB^Rtf. x > 5»a«±K*«aiEtttta» 5 ±E 
aaafittBfciAofci*, «S«lt**±Ea««fOB« 

\z& *ftaRBa<M0>T« «k 5 icxii^ 4:ft4 

±5ic±E»Ba«a«»^Rftfpa*-&a^4:*i*« 

Ra 

fta«scx>^>©»Ba«EWffliaB»c*t»T. s s 

I:, 

lEflttttc, ±E#«aaiWwofc»©Bas«jti: 
am tc«»«»a* w wr a © a a^ait * R£-r 

±Ka*&P3«c. ±E*Ba««Bi:BffL-C, ±EB» 

mmmmmm © b asatt t ft 4 «t 5 t±Ea»aita 

B[iKS;x>^>©fiPSta8iiffi']IBSB. 

H»*a8] w*a7»cEaatiT^4^-#aaa 

±E&ap*©a:|sH«8tSiBffl jb © a asatb^-tEa^ 
a obbbrim&r © aaa»aj.t«t o*u» ^HMtcaa 
$ n4 c t 4 * - stfaaaftaasex > ->* > 

oaaaaMaaa. 

[»*a9] »*a8fcE«stiT^4^-#aa« 
«a«*x>^>©a»a»ttaaac*«r»T. 
±Eis^»t ©awitstasaiaiffl © b aaajt*»±Eje# 

©jiaa^iwm<i»&aj^ ^xE i £fflp$© sa^ a 

»BBttaaax>s?:a aflMi[a»M»aB. 
[a^a i o ] a#a 2 75Ma*a 9 o^w-c 
E«snTt»4^-jpa#&a«a*ax>y>©»»a 

±Efe?SB#© B a^^StbAi, gjftjtftf U ?«cft 4 d t 

K7. ; e-57fi7iiiSie^6^tC^b-r4<l: 
$©^JtT3b 4 C t ^#m<i:-r4^-#j§^{'tiS' , fi 

3tx>s?>o#aaawwaB. 
caaa 11] a*a 1 0 tc ea a nx u» 4 * - # a 
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ie«#ii"ftax > v > © $m mrnmw mm \z & t » t . 
[jii&B 1 2 ] 2 75sw*« 1 1 © nm#- 

«ttiEi!B3S;x > >> >W#Si®ffi Blc *3 i»T . 
±E*«St8SSBB£bT. W**'Jx7k:W*-r*ct 
iW« * U =7HHW«lt6ftfclll t. R • l©2 
{fcBtWD*ASn*a!->*7nBB#*«B!W6nfca» 

£&3<fc -5 »C±E U X7BBB?#WB8S«:7^ - K/ty ? 
HifJfSPU x>v»>**JE1lfimE«»3^6ill&iI«E«ttK:A 

SB. 

m&m i 4 ] »*?i2k:E««nT^a^-#ii*e 

«ftB«SCX>S^>0#5B3liKlBW«BIC*^T, 
±E»«®»aK»c, BBS* U -7CilMS-r * C 
^aUXTMEB^i:. SB • 8?c? 2&B£«J0#* 6*1* 

[M#mi 5] ir3Wiixtt«i*B2KB*anTv» 
a^-#3H&«^*«s:x>5;>©*«aatt»ssBK: ' ,0 

±E*«iB»BH»^B**. ±E*»»8KBRfc:KWe 

±EWIB*OMSE*«*©t€ftCSWIBB#0£E**k:HfJ6 

V>*;i<fc«1»«<hT**-#attttOTB*ax>5>>© 
t(MKBtt««lttB. 

[0 0 0 1 ] 



4 

[0 0 0 2] 

[fiE3fc<75&ffi] #&P8 6 3-5 0 5 4 4**4i«Ktt. jfi 

jsesttx-c -if;ux>^>o#«aflt««St«tMu, 

fC®Sitfi£Pg5T£ oTKSC (Srft) co^gttb 

[0 0 0 3] 6-229322 *4MBKtt. 

gi^UJL, Rf^gftSlC&BTgftXftBtlHIi 

■rac:t«»E«snTt»*. cn», ««ihi©egr 
mumm.) m (=egrs/©a^i) c«&o« 

[0 0 0 4] 

esn-sAcJ?), NOx©#mait|Kft5. conastc 

4. UA>L. ^WittcJco 
[0 0 0 5] ^ntC^fLT, *J89I*tt* aawttx* 

[0 0 0 6 ] Lt^U ^-tfiil&att?**--- tf;wx>^ 

< 74 r> T Vi £ ^ 6 , C ©5HtetRJ8*^ 6 T V Hfe 
[0 0 0 7] -t©«-&C!)P«1]Htt, Ti?'\L)V'<&)Vim3> 

T^ir;i/eg)i^x>> ? >m^^{ST, x^e 
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CO 0 0 8] 

1^31«Et<tS8tCJ&S<i:#lC, ±i£©«l€NaB*£Ufclria 
«JfcffllRtt:SR£U Cl©^Jt£§l§<hbTiim®tfii 
<Dfflffl Z'tf ft o <fc 3 K bit COT* £ . 

[0 0 0 9] Tftfr^ ^©fSSUte, X>5?>©»«* 
ipjfll T -5 * -tf »*a»©K*-#aJft«© 
^-tf >j&tffiR* nfcgBft «fc 0 %» ±«««* 6 »«©— » 

J:f3%>T8itfiJtca8iES-a-5^Si;jS8SiiKi:«:fllA, fit? 

j£ £ ns * — #iitt«Wia»ft*x > >? >©# jsassww 
tt«K*v>T, ±ia*«a»k:«w-snfc*Aafta* 
ttfflr*3t»©-fe>-y-t. JtEa*wtaa**»s*B 

t, ±E*«B«attl;:RW-&*lfc#«a«a* 'J -7 
CBSST i^Si:. x>>*>a*±B^— #ai&«K:J:-3 

t. x>y>*«iaiftaetti8k:*at*©B«Hffl*Btt:* 

Rjgrs^St. x>5»a*±Eai&aiEttttK**£ 20 
#K. ±E«AS**t«6»*lt*t»C»rJir»T. ±E 
IStTS 35*SJt t ft « J: 5 tc ±G*BBKBBB¥B 

[0010] ffloT, X.>'S>1fi9— TKifiiS&ttlJCck^T 
it*«Tt5. fftfc*>. a*&lH»C#« ( t'©NOx;B:tf 

x^— *£ffiW£<g«t^<^a©w^*asitu ■?•© 30 

c t tcfc o t^-#3*»«k#- A aflMRx*;^-*^ 
BBB*M^3«. titflWKftA^mfiSrti^TCl.htC 

«fc0. «»*»a«aK:tt3x : e-$'a£a©ili** , x 

plflttCft-S. 

[ooii] -©A^fi^ta-fe>-y-t-^^T- 

±E«Aa«a*atM : Sfc©'©i:>lffc^Ttt, ft 

aa»©aa«axttB»*ffia * ± >D-zm 

itiit^Tt. -t-©-t 6 ©a*C*-^HTft 4° 
ASSESS*©* ftfiWaE^Sr&tBbit 

cntx>y>iae»:i»cai^T*Affla 
a^jRw-scticft*. 

[0 0 12] ±E3a««S«*Hl"*-*-fc>U-4:UT»4. 

cfcawa-c**. ^n«. aaKio-rinastiTu 
fc©[c£>s^amacs-^^T^assa*3R©*, 
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[0013] ±e«aK&i*'y k^^jwa^xt^d- 
-tr>+i-<hLTii, ft^asstcftasftnTj^tiaxrsJ: 

5tBBStifct-^tC©t-^*^A/T?±8K<Hi]tTSS 

;wA©a«©8ffifc»-^>Ta«fc»mT*iB«*m 
a«fi©**«-wr*ct3ft«"c*. *«B«s©*i»fc: 
[ooi4] chic, wa+ooi mmz&ua-rzoz 

T?^TftA£Sta£#©5 •?■©«-& 

a, mtf 2-y-r ^;uH£i»©ftAS2»a*«*S4 c t 
tcfto, *-#a*&«K:«fc*aBSfffc3J:3frattB* 

©flfmilSfWcteft^ft^. CtitcttbT, ±EftS[ 

ass©-fe>-y-©j®-&tt. i^«6flS©ftA^sta*ff®(T2> 

«A£«a©Bfl;fc»*Stf-OS*tta< 
S^®8Ka*$dWTS C ±EN O x SctfX ^ 

—*©«*&«* ictffutcft*. 

[0 0 15] -iSiKP$©Waa8SfMfflifco^T- 
x > v > jMSftWfr n b 4»*ffir©jeilt«ett»»c* «> t 

*©B«a»ajtft»ft-r*#»*»w-T*s<r»T, ±ea 

J&fl#©BS^jKSJtS«#eic«fcoT, x>5»*tJ:E* 

©B«£atfc£IS:5rr*<fc-5tcb, x>S?>7M£fi?ffft 
U» bf^©ftffi-3iificttfi8tc»5 £#teJbEJ6#P#© B 

«ffl«tfcta«j:5tc±E#ftai«aMflj*a©fpiWi* 

<& ±Ea&ae«tti:At) fc t * k ±ejS«&p#© b > 
«jtts:*j:5t:±ffi»aB«aii»^a©fp»*7-f 

[0 0 16] -fftfc-fc, x>s>>a*j£?i?jEtet»i28lca&* 

>v?>C*J6^n5«H4*WJ: V . JE«a(EB*Ttt»a 
t©NOx«€- ^©a«rffii)ST Sdt^aS?S:8Ri@ 

6X>S?>a*sa-^*»fc:±#S-tt*Cd:*«a»a:W» 

t^*. seoT. ±E««Wf©i«a!«Jtta«i9©B 

8^i&J££&&-5fc©lCT-5C<htCcfc^T, C©ISigBSr 

[0017] x>5?>*»±B«««Ktta*»6±Baie 
aettafcAofct^tt. e^?g^jt€:±ES«rp$©@ 

jgrSBt (c»amtaa©a^icaa'9 «fc -5 tc® 
Aa«aa«a*Ts;i<!:j&«#©&ft*£c:5. aassa 
Jt*u->icst3£-rn«, ^mjiatfi» { Mii>-rs^[6i© 

$iJPfC?S:*^6, -€-©^. ftA^S^^-TSfcW-C 

[0018] *fc. -mmz^mittfij-^iztziTN 
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[0019] -oiago$w^i«wfi©iiaw$fJ- 

WB©iM6*«li|i«r**ReKtt<b £ <fcAW3ST3&£. 

S&i(JS-a-*c:<httT*fcir>j&»S. Ti?-t)\<mft&<Dm 
*Efl*oT«w8w*at;ajnrfttf. 2MSJ£tfiiKic u 

ct, x > i> ytffewmmvtmfr <b mzmtevtmiz x-o 

[oo2o] ■eoj:aja:*»"«wa©iaaaiiW¥Rtb 
m?i-QMkb*mx.te^£ z> iz. wx&feimizfcCTmn 
[0 0 2 i: TJtctoS, dc-eiBjffltraottffljliBit** 

iiffi CU v ^ \Z fc % C t T SB S *> 6 . «8»ifi»S © ±B 
£^$m:<h©P^T-5£s£>-5 ; fc©T$>0, ^-C0fc«>C0PSW- 

a*tfcs«flfi^ © nm&Mfo ± o t> u -y ?«k:»j6 lt 
*>©©. «»©«isk: c taijpias*AfiwatbT#aEr 

5*>6T*5. fit. — P#Mlr^jS8Jt»t'J vnztto 
X , ttlMtt tflfij ±T -5 C i (C «t o T 1= JEflHIIEtt 
%UZ&fftZ££:\Z/3L2>lZtt>. ±&mz&nt,£. 

T, IE»£*RJtM:ai]»KJfcfe»fcT - t*«T?#*«HT? 

[0 0 2 2] -£M&Stta©ttft!H&tt- 

iEifllftillEttaiKAo ffl«Jt*«±Eii*&li*© 

«Kttic«k^-rtc, 9mmmmm'J>t$£z>izx\tmt 
t£z>&? \z±mmmffimmffi^&zft®2-ttz z\ «ta» 

[0023] rut)*,. x>^>***#ane«iB^6ia 40 
&mfcvt®\zA-z>rct2> muL?z>Qm¥tt.t£z>&o 

£ -fr* £ <h tc J; o T«Affl*aft ft* £ 5 =fe ©T 
[0 0 2 4] -]fi|iSlI#©^m]S8i£«t«S»>!g»t©MfT$(IW 

iB«IW»(Ofc»©B«^*Jtt»WJ»c«B««Sta*IIIlHiP 
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C. ±«B#ft31«fW?Pi:*fTLT. ±EJHB««»filW» 
ffl © § S2S«! Jt i fc * «t o \z ±E*S AttttSMtt ^R © 

[0025] -rttto-s, mm (im tcHT^-t;u 

*©«£©B«4:T*SS*Jttt. ttASSKa 

[0026] •?•©«£ o &j&&moit&mm9tm®wm<oB 

ffl©B«£«J*J:Dt>yyy«lcttJ&r*C£#, 2n& 

-£aa<£<fc0iS4?*<fc<!:*>C X>^>m^©f6]± 
©!£/£*> e. ^ftJEttSfcaft, X^E- ?a**iS*JCft &£ 
^iSEBTja^X>>'>(il^©r6j±IC^^«C^^I5fflT"J 

[0027] sfc, ±E3fl«&i^©«K^'Swgswia?ffl©a 
ssastfcdt±E3£«p#wa^^tfc«k o fe u «y vesica 
tsn. ±£&i^©tiMK&KiMffJii©s*££Jt*<± 
e«*p*© b vfiiBJt d; d *> ij— >m\z%t7£z n?> cfc ^ 
terse £**#anr*s. 

[0 0 2 8] cniCtO, #SU18it»£TKfT®:A35m 

ffi©if A, ®it&<Si£^**iimx*;i/*-©*i*£ll9 
^©tiStCJ;ax>>?>|iS^©ti^:S:ia-5C 

[0 0 2 9] -£*l$ro#«SB«M»ffi©B«£«Stb- 
[0 0 3 0] Sfc, &^©^P#©B^^]t«BS^I 
[0 0 3 1 ] -VGTWW- 

t#©A/R*M«IWl=-i«»«K:/jNS<T*ct*»*fa 
[0 0 3 2] Tttto*. x>5?>*tjEsaHEttttfc:** 

wsns»«z*M-*f»s:<aoT*D. c©« 
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ft t> & t * IC A/ R ©fittftfff 5 =b © "C « * . 

[0 0 3 3] -*«a«fflMH#0*JH3B- 

±E*«a«a»4;L"C, suae* uxTciagi-r set 

#T*#-S> U X7MgB#^Stt6nfcil?Si:. N ■ EH© 2 
&*afcWfcRit, x>5>>jwe«aettflBK:**fc* 

£ * «fc 3 K±B U -7 W M«* 7 * - K / t y * IB 
fjU x>3>>#£#Sfitttt*»Sai^fcttffi«CAo 

[0034] -rtttoft. x>^>«»jE#jHKttaic*« 

SiSSSSMS-tt-SC: ©ASHaM 
[0 0 3 5] -tMJa»tffl«!BB#©iBy!IE«- 

£<fcT*£i&Jfc<hftSJ:5£±EUx7raEH#©lfBfg* 
[0 0 3 6] T£^%. x>^>***#jI«E*JIB»C*a 

>*ymm#<Dm\z£^Tm§s.&mtfik#> c !>nz>ttit>, 

[0 0 3 7] -»j5a8lfflHH#©^'J-fey h- 

±E#*ra»«a»^K*. ±E*«a*ai&k:«w- s 

[0038] T&fc>^. jentae«»c*ao»«a««: 
fr«t a tc»4#aa«aKoa» waa«*** < t * ^ 

fP!WJH©AJE7W#Snft<&ofcfcg) ©7x-OM:- 



1° 

*&aiEttffl«c«c-3Ta»M«w#*BBic£-3fc«. atta 

!5ttfflfr5£ttaettttk:R-3fc4:*fc. *«UB**W 
rjHT 5 StTKHSffl****** D , -tWBflWStaSit^T^ft < 
T, NOx©?g£firt*#<&5,, 

[0 0 3 9] Si5^0J3T-tt. ^-f^7 7Ai«8 

Efl#£7*U-fc:y h**A-5«fc5fcL,T. 4>L©EE*;±# 

(fiffi£iS5£-e**Ui. &/£©*£ £©±#) Td©BB 
EH# 4 IM $ i± 5 CI t -5 <fc V \Z?Z> h ©T* & Z> . 

[0 0 4 0] 

mtmw&M&tizm-i^T. lest-rsssasjttft* 

J: 5 »c^^aSKSS8SSi5T« «fc "5 tc Litfr 6 . i©J&Wtc 

■^Tiiiicj; d , m mm%®fizMw*m&<D®mzw-3 

SS©*t^x>v?>ffi^©<gT«ri»JfcUX»naJi£:^'H: 

[0041] »*&i«*K±e#*B»wwfcattfTi, 
s J; 5 tc L fe © tc J; n«, Snatt © i«fi± \z^m \z u 

[0 0 4 2] 

[f6^©Hifi©^] 

<x>^>^e>h i ^*^t, i te&mmzmmzn 

Z>W.mA^>iS>£ LT©4Mif-< -t';H>y>C 
X>^>*f$, 2tt©^.MSS. 3«»aiaK, 4(4&^ 

^ (VGT) 7, -f >^-i7-7-8*{|Slte.n, T 
>+H 1. ±EaJ&«7XtX«j«tri>A-^ 

1 2*^t6nxv^. 

[0043] Ksas 2 ismags 3 tn. tt«i»3 

©aif&^ 7 «fc 0 t)T8Kfll^ €)3S^TKaaSS 2 ©lft-&Si5 
3 trioTtfe^^tl, d©EGR® 

ai 3Kttw*a***p»"r*Affifp»rt©EGR# 

1 4*tR»t6nTVi«. Tftt)^, EGR#14IC«ft 

Cl©fiIEa8& 1 5 lC^J£ffi<]PPffl©mrtS# 1 7 S.^'ft£E-b: 
>-y-l 8?WKttSftTH*. EGR#1 4»Ctt J E-©U7 
hfi^tllTS'J7 h-fe>-y-l 9^S8W6tXT^»-5. US: 
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[0 0 4 4] *SS«(7)*»*»*5K:tt«»fflBS*^U 

[0 0 4 5] -EGR^XlXjfili&Wco^T- 
0 2 ICt^T ct^lC, EGR#14©#8*tt«J5^t 
7 5A14afc#»14b*B«Sn, ^#dl4b 
<2N*sKEG Ril&l SOBBKSUxTicBlffli-rs^* 
flci 4 c t«J 7 h-fe>-y-l 9 fcjWE»6nt^5. 

#1 4 ctixyu >yi 4 d\zxr>xmyjm\znm^ti 

MSSrl 5£il2i • J£!TrT£ C <h tC<£ o T, fiEf^EG 20 
tcJ;£EGRjl&Sl 3(7DB8ft^Ux7lC|!8Si5$n^^i: 
[0 0 4 6] t&M, i3[:,T-fJ;e>t:, 

JEE*;M£<ft0) , H4C^t ct^lC, EGR&mW)& 
HL\Z\km\sXEGRft*i£ 14c^U7 hS^-fbT 

[0 0 4 7 ] ^-*ifl*&«7tt, x>^>(BftnaP?, 5 

fSA£3Effc£-&S£raWNc, AP*¥«#fa<BffifiR£ 

GT (A'U7^WhU-^-#) T&*, BI5K: 

<D«aJCifiW<J:5^ffiHWtT, A/R*/J^<-T* 

b s^ojtW*^ — tr>*7 a©t^l:S5«J:^l:fiE 
^tTA/R***<"r*4:ja»a** t «<tt*. 40 

[0 0 4 8] <EPg^X>^>COaS^XT'ACO±#W 
^MWT^SS**^ EGR# (WftSK^SK^ii 

ttic«iw**«»*»*©p*#) > vgt, at«B 
cnzomwte, ±SBn>ha-;u3. 
x>y h 5co^^U±*c«^Wk:»iWsnfc«WW^ r Dy7 

[0 0 4 9 ] -ttffiMlUm- 
ft«B©EGR» (=EGRi/4»at ft** ^ 
TttttK C 0 *<ftU***#D . E G RfBiftSI* 
©B*Stl*#««EGR*©«l^*VO , b©i:"*" 5( 
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<HS**S<i:, @4 9l;^TW#6n)to "Tttfc 

GR»ftinRAS!«fli*Ktttf 6^*^*0, EGR 
*©KV^a«-Ctt*0»Affi»»*«^tt<, EGR*<£ 

[0 0 5 0] f^t, »*Wk:tt£»1»fc#S<0B«ffi 

[0 0 5 1 ] m7 \ZfKlTJ:o\Z, Zl>bU-)VZL-yb 
5tt, 7*"t;HBflEaccel Rtfx>^>EIIE*Ne0>&'fb 

S:f5^bfe-^7c:^^y3 1, x>5»Brt6Wle, @^ 

*£*fclr*. KT> Hi;. ) FAirO)JEfts^*ttS, Xft 

n k:«fc« * hfcsitt a «*»*»*fso i ztzm u *:h 

*5c^y:/3 2, Sfc^x>S?>iaeWletB«h;^ 

ffi*JtA/Fsol*B*Ufc^3fc5E'Ty^3 3t ^n-?n 
* ^ 'J ± tcmnPM fc*&*rt L TUB AT n £ . 
[0 0 5 2 ] rOB«ffl«JtA/Fsol3J«NOx«>««t^ 

x>> ? >(7)S«i:b<i:fi^*^NOxfi < hCDF^ (—00) 
^r^Tct^tC, fflJBJfc*«±#-r*4:NOx«*«**ra 

tfntf (Uy?«»cT«) NOxo»4*f>ft<ft*i: 

[0 0 5 3] L**U 0 9 ICtkT £ 5 |^|X 

z.<Dz.tfr*>. #»»i««**<-r* 

Jrt&NO x 0!>{6«rt«Bin* «t 5 ICTT* * « W" U y 3HM 

[0 0 5 4] dCO^^f/X^ATti, X77D- 
6rt>S#***»*4:* O2 *>*9*S*M»»UI 
£ £&mfiS]#g6 3 4 IC£ Tffl 0 •AT»«IS»© 

WWK:ffl^*±3t:a:oTVi5. co«J»tcov^T«« 
[0 0 5 5 ] (I77D- fe>*6CJ:oT*»6nfc 
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TcT^ys i t#BH^TBah;u^trasoi*«ftj&an 

3 0 CVBrnhfrinrasolt* X77n-*fe>if6 led; 

4 2»C*V*T±SB*^U±<DH&7C"7y:/3 2 ft#RBL 
TB*W*tfiFsol***eaft*. ±EB«h;i'* 
trasoltx>^>lsrtE*Neift«^T, B«£«itSR» io 
34 3^*3^T±fS^ : t I J±CDll^7EV^y3 3ft#{!8 
LT±Knfit«H«fc»oa«ffl«JtA/Fsol**«fc*Stl 

[0 0 5 6 ] *fc, ±BH*«lt«Fsol4:H*SS«JtA/ 
Fsol&ftffl^T, B 4 4fc*lriTI»* 
SCfiFAsol jWHHSft* (FAsol=FsolXA/Fsol) . CCD 
SflKgrflSFAsol tlfittt, trjS«:7-f — F/Xy * 
MBS 4 5 fd 43 1< > TSS^fiFA ir©7-<— K/ty^ Mfll 

6fToT^4Cti:WDT*5^ ««flU»*a#Sit 20 

R # ©t&feSEGRso I ft ^ai:^, 
[0 0 5 7] (02 ir >+Hc o T;£#) b nfc&rMfi^ 
ffl^Sft*!*) Oi -fc>-B"9R:ctoT*aa*lfc«« 
*<D0 2 »«ttffi«8lt*Sl»4 6£*5l>Tffl«ItA/F 

;Uft#IHbTffft*)n-6. £©lt»]ffl»5H:A/F &BSW 30 
M^Fso 1 1 ft JB If >TK«MtJr* 4 7 ld*3 UTtrMFA 
ir^ffmans (FAir=A/F xFsoi) • C10DO2 -tr>it 
9KJ;S#r«fiFAirtt, SfclClftiKUfcxz? n— fe>-tf- 

6<Dmertmffi\z. «faa«»»3 4ft^bTB«**t 

SFsolOS5*fC«*n*. JllfafiFAirOfftHlcffl 

^sn*aaww«Fsoitti»EHi"e»a. 

[0 0 5 8 ] ^IT, =1*^7^3 3 £J;^>T?#Sn 
SB«a5«SJtA/FsoltBSl4:UT, SUBJt7-f-H/ty 
* SUMS 4 8fc*^Tffi«SJtA/F 
**fTttton*. :<o(W»t>. #»3B»«ft»Ml5T*c:4: 40 
\Z&*z> Xm%m^it 2 i*£8SJ*A/F ftB««fcifitt*t 
-5, t^5t)OT»0, Bfit £-f £EGR#CD}£f£aEG 
RsolftftJTTailfcfcfc*. 

[0 0 5 9] (»fta«SM!¥R«)WfP) E G R^gg 
B»««»»4 9fc*^T, ±IEX7 7P— "t>"S-6tC«fc 
*«T«*ftffllf>T*«)6nfcEGR*©BflR«fcfP«EGRs 
olt, O2 -fe>*9 Kck^rr^Kftffi^Tjfca&SftfcE 
G R^pcDB afiJfPfiEGRso 1 £ CD 3 5 * n * 

^fi^J#g[5 3 4 0«WfcB»T*. 50 



I 4 

[0 0 6 0] -VGTW- 

n>hP-;i/n.x l y h 5H B«h;Ui7trQS0lX^x> 
y>ig(i»NeOS5ft^*tt<b, *!»WfcftJ£aftfc»Bl 
ft B «^ - #Stl*VGTso 1 ft fB^ bfc-^TE^ y 7 5 1 ft 

EieRNeiftfll^T, B«^-#a*flW»5 2CfiV> 
TSBtTy^S 1 «#BBUTB«^-*a*VGTsoW« 

ffsn, cnftjB^TVGTjwwwsti*. 

[0 0 6 1 ] -«S»*»SfW«- 

3>hP-;^-7 h 5tt, BSh;Ui7trQsolX^x> 
^>0«5RNe<Dffiffclc*5tt*. SMHWlcft36atifc«a 
Jtt3^>U—;P£E*CRPsoIftSa»Ufc-^7E^y^5 3 
ft**U±lC«^«Kl^LT**.TV>*. *LT„ ± 
E^tc7 7^3 1 lcJ;oTfS&ft*S8S Ml^trqsol 
fcx>^>III«gRNe<tftffi^T* zi*z>V— JVmiJVKM 
5 4JC*^TaflE^y^*5 3 t#JHLTB«3^>U 

-juEwmoi&mn an. cnft/B n ^ > 

an*. c<^»jwanfcn^E>u-;i/ffi*cR 

P tB««»«FS0lt^atfViT««a*8»iJl»^4O 

a® mm ft l 3?j w? z> . 
[0062] <«aa« • *B»p*»sw«o^#o«n> 

=b^> X77D-t>U-6XS02t>it9l:J;oT«2l 

uan*!Rxaas»^ 5 >?&m*t >it 2 3 tc 

fiFAir^*«)Sns (Xfy^l^3) • £fc, ^ ^> 
£7ftgir>1t2 3 (cJ:oT^f±jan^x>> J >[Bl!|E^N \ 
e. V^ir;UBHlgir>it2 7 JCcfcoT^ttian^>T^*fe 
JHMSEaccel Rtf±E»Affi««FAi rfc*^lr>TB«H8 
»«»»Fsol***»6n* (777^4-6) o 

[0 0 6 3] Z^-fe^BBftaccel . x>-^ >m£ftNe« 
ic*t?^T SKx > 5> > jMiftAWtt L * fiffif ©5E«iS 

fcttffi) ic*-&^fl!)aa(«3t**fr»:ton Uf7^ 

7) , **aeii**ctta*BWffl«tb*«Kfian, b« 
«Affl««3W*a6snT, EGR#a*iww*«ffac*3 

n, CO)»*M»*«1«*0«Affl««FAIrK:*^<« 
«*C!)EGR#IW«!fc:J:-DT»jEan* Uf77 p 8- 
11), C<0«ffi«©EGR#<OfflliEfW*8l*^ NOxctj 

B«ffl«Jt*«K3ean, iniawf(DEGR#»jwxT/»jt« 

ftSlJffll^fT^^n^ (^7^12-14) o 
[0 0 6 4] <jtt««©»A^«»a<0«aH:^»Affi 

Jt»*ffl*y h7^;WAa-e*D, »»iffl»2ic:*JS« 
ft * A ch it 5e T ^> cfc 3 I c S3 a n t - 9 £ £ © t - * ft 
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&mtti?%miM®LthmT*$>z><, mi nztikm-zntzWcA 

[0 0 6 5] Ml 2 K±fSX7 7 D— fe>1t 6 Zm^fz 
-~3) ©I«7D-^t, KA£M«fi£fa#L 
flE*«l 8 0 geiCiiT £3»«. t<DlS OS^^A^S 

Qi 0¥^{I*S*©A^MfiQav<i:bT*«6^ (X^ 

#^ TO, 1, 2, 3J ^Tt^o 
[0 0 6 6 ] £fc> KafTg^P^^lOCOHiJ<7)M1iJ (i 

-i) ^a^ct-r^, mtmmci) <D^x^m<D^tm 

AQi = Qi/Qi-l £?7>?fflm<D 7 £fcmAT\ = Ti/T 20 
{fc^i&AQti-AQi/ATi£*iS!)S (Xf^^AS- 

a io) o z.zx\ a t i £#Brr£cDte. b)i?&m 
(^^>^^^y b<nft&gz&W]) \z<£Z>mi*x%z> 

-x^ut-x F)mumzm*mTz> 9 fit, z.<omt 

A Q t i tcS^T&Slf§5 CDSiASmffi^tt A Q t * 
(i) ^A^\Z^D>m^> (Xrv^Al 1) o 
[0 0 6 7 ] 

AQt'(i) =AQtix r + AQti ' (1-r) 30 
ill, 0< rSl 

f/ito-fe, AQti ' tt*fc»KAQU<0flftB«T»0, 
^laIO«lbffi» A Q t UC fllj [elf® *BrS<BSfl^TKlftS-& 

<Dmfcmmxmmzt&~ox^<* 
[0 0 6 8 ] <m&mi£>m 1 3 \zi&mmm 0100 

[0 0 6 9 ] Tfct>*>, 7^-t;UBBKAcc tX>^>@ 
(ERNetKASSafiQavt&ffl^^T. 0 7©H*tc"7^ 

B r Flffico^[EHIAcc ^WlUflAcc* £lcS^T^<7)^bffi 
AAcc=Acc -Ace' (Xfy^Bl-B3) . H& 

F £ x > y >BCKNe fc ~ #Ctc^ >y 7 
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[0 0 7 0] CCDaccte. ±ffi7 p **;WB**ffcSAAc 

x > x >mte»Ne^s ^ a f < & o (mmvife s n 
aiv>) , *»«»SF36t*^«a:/ha<a:* (jpa«« 

teiRNe<o^t;(c*5frtS, nr 
*^U±k:«^«k:tt»SttTtr>*. i&ftffiiI1Eii9tt« 

^ \Z&'frT £ C <h cfc 3 , KfiROWfi*** 

[0 0 7 1 ] fUT, jpa«»a = AAcc/accdU J:D 

t # ic a ssex > s; >«<inani s&Ksa t * « <h mm 

*»6*l&B«ffliKJtTA/F fcfc»^*T»ttll*<DEG 

5-B7) o cintt, 7?t;m*©*6**w©«ft*« 

fc«>TS*. fi£oT, EGR#*gf£gKTegr (D^vrf 
tt, Jxtififfift a < ttSSilE G R#4)Ha*</h3 

[0 0 7 2] ±E7^'fe;HI««^J:^JPa i PJftOt* 

u *©iipj«B*^abfc«*w»riii(«*ff3a:3fc» 

[0 0 7 3 ] ftttoft, «»*lt«©^IH«Ft«HH* 
F * <!:}:S^T^^fc$AF = F/F *^Sc*6 
tl, JKf*«S*«FtX>^>|HlteRNetS:ffl^T— 

Ty^smawjEastpFk «K»i&tr Ufy^B 

8, B9) o dCDFk t>±f2acc<i:l^^tCi$^^nT^ 

WttStl* Ufy^B 10, BID . 

[0 0 7 4] <««^©*JR»8IIW»>c:nJ4, HI 4 
lC^$nT*5 0, x>5^>0lB»Ne<t7^-fe;VBH«Acc 
tSffl^TB7C!)r*Jc^y^3 1 £0 IS HI^Ttr 
q $r^^ii^> dOTtrq «!:Net*ffl^T— *7cTy ^ 
3 3«kDB«^jKJtTA/F a^A^^S 
TQ = TA/F XFW*66n5 Wfy^Cl-C 
3) a ^LT, »A3S»*«aEQcrr«TQ-Qav*«*«> 

■pTS*EGR^fSfPfiTegr <£3}c^^ Ur^^C 
4, C5) o 

[0 0 7 5] ±m<DNOx<D{&mtX : £--?<ni&M<D¥} 
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ftatiana gtfJt «x > >@$s&Nes^x > > h >v 

*Ttrq <**fntf. WUWfiF) (Cio T 

J6. jfitttttt (x>5»@|Eftfl5) .hIEiSif&ttSg (X> 
S»E<E*«) tT?ttW*0**«l«aiit*i 0 U y 

[0 0 7 6] -g-£T% -fe^M*«fl:*AAcc <Z>*fi*r 

Jintt, C©7n-©t«Ptt7-f KJHWStf*©* 
*6T*«. 7i*3, MB* (F = 0) -ett#«5B*ttff 

[0 0 7 7] jfc*»Ea«MB£ft3i, jteJrjftfc&lRX 
^mS!t#•t4AQt , (i) tEGR ffiiEy-f >E (i) -fcfc^fco 20 
TgSSOEG R#ffiIEfgf£§ ATegr (i) 6*1-5 

Uf'^C7) . Ttefc)^. ATegr (i) = AQt' (i) 
XE(i) +ATegr' (i) T?»*. ATegr" (i) 
« 1 OEGR#«HEiafP*OWEI«"C**. C(D*g# 
tt. AQf(i) ©tg«i3$i$ntfe©-e*5*5. E 
G R#fciiIEi&f£fi£3 <E> fc««IW©H#Jfit«i;fcaW 

[0 0 7 8] 4mfrf^T©EGR#ffiIEfgf1 2 S#5}<J6 
6n*t. d©4mfI©EGR#MlE}tf^fiC0¥^MA 
Tegr-av#3£* 6*1-5. dO^tttt^tt^tC^S^ 30 
ffe©TJ65«i, ±f2X^y7"C 7©$aS£fT&5<i:> 

ftoytDT-S. dtlTli. S#EGR#jgf£fi:Tegr£ 
atpi:bTft«1lfCDEGR#fifPJII*ffliEIMfPT*, t 

-f :f*#ffl£S*©l(W«£±e«-«W© A Tegr (i) K 

C9) . Cl©J;5tCtT#6nfcATegr(i) <£±f2ffi* 
EGR#tgf£fiTegr t£*jnx.T, £r3Cl§S©E G R^fi^f^ *> 
STegr(i) £?fc#>5 (Xfy^ClO) . 

[0079] <im^att?<tamwiema>*XM. 

-f-EGR#®«^- 

01 307s7-V~7& 6fC*3^Tttia»^JS$tlfct*, 
Xf-; 7*B 7 T^soenS3i^B#©BHE G R#t£f£g 
KTegr tt. flnB^gt a RtfTtJF O^iSCJSCTR 
fcD. ma«*adt*:*V»d:*lCttEGR#l 4 ©BBK 



1.8 

[0 0 8 0] [lb, C©JH£te. EGR#14K#UT 

nMmfflW^&^MZ&ftTZ il fc#T** «fc 3 \ZT 
5. 

[0 0 8 1 ] -EGR^Uty hffiW- 
EGR#14(1 »«J8«»JW«ti«C*^TttEGRaK 

13 4it;fci:ttfe, ^*#i4c^yu>yi4 

HTttWErt*«*i:fc* J: V K. fiFr£©E G R#»jft 
EE C/U-fev HftBH) eftflESC&STC&CJ^T. 
X7*U >y 1 4 dfc<fc5BI;£ft©i¥BE;b£EGR#!BB& 

CjRTJ:3C. yj-fey hftJEEtt. EGR#£E37?[6]K: 
M»bEGR#U 7 hfi7)<«(cSUi£U&P§j£©EGR# 
SgfjUflETifeS. EGR#1 4lC7*y-fey hftJEE^r-^x. 
5fcJ£>©ftf*W&iWffl7a — tela 1 5 t/TSn/T^S. 

[0 0 8 2] -Tts.t>%. EGR#lgfPSTegr *<. EG 
R#U7 hi*ifi&5MIt*5tSH U 7 r-fe 
>trl 9CD<SEGRVlin*^*.jitr Uf'^Dl, D 
2) . £©EGRVlifta<EGR#U 7 t-ik^EGRVO iOti 
*#^<h#te. EGRVO <h&5£TEGR#gggftW3?£fr 
Uf»;yD3, D4) . OSD, ±KEGR#!SB 
BUES^Jtv I-&EEEGRV0 fc&SSTNSTSl**. 
»^51S(t©fci6k:EGR#jSf^ftTegr *^Ut-y h# 
^<hfc6&^f£ST;fe-5£:#Kfc, 21?i?©E G R^SBiBij 
fhWAtfT&fcn-S (Xf'y7Dl-D4) . 

[0 0 8 3] tUirafSiSWi, U7ht>itfff©EG 
R #©«•£•-?£> 5**. Xf-;7D2, D3TU7ht> 
•y-1 9©ft*3D(CEG R^SKEftftffiS&ffiLTT'U-fc-y 
httJSSWEbfcO. Ell 6l;m7i:EGR#'J7 

[0 0 8 4] t£oT, x>^>a<5feS5!te#fig^ l 5;tflJS& 

UTfc, E GR# 1 4fctt7*U-fcv h 
ABEA^fflLT^5^6, ^OWzm^Mffi&nffl'r 5 
Tegr ©ti^:(Cftxi;TEGR# 1 4jW5Si! 
^aSra<h^i:^fe"f* 5 d it7i< jS-^^lcMiEft LT, MTeg 

r o^c^^icM^-rs^cDBas^^s. <t^T, NO 
[0085] -siecro e g Rfr&mmzmz--c^z>m'& 

W 1 7 tC^f^Jtt, E G RjffiSS 1 3 £j£*T'#l(!££irT 
*6S^«S**«I6<!:L, »K E G R S8S 1 3A, 
1 3B©§«ICEGR*14A, 1 4 B £!§!tt;t &<£>T 
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<, *ClCKttSftTV>*EGR#l 4 AttBBa«*ffi« 

ffi^O^lKEGRaSSl 3BttHKB5a*«±IB»(KEG 
Riffil&l 3 Ac*:Dfc*:£<> ^£lCl2#6nT^£EG 
R# 1 4 B • *7£±oT###**BB£B! 

[0 0 8 6 ] i!CD«J:"5tC, U— 7"5I«/t;^l 4 AOtt 
tC^>^"7AV^l 4B*«*Ttr>«»^<0»BW©« 
fll7D-tB18l:«T. fftt>5, IfiEOEGR^l io 
4A<&AffiflPegr £S£Eii>-tf-l 8 0tHa**S«*& 
tf-^, ^l^iS?gPt^S^EGR#|gflHSKTegr (H 

13^f'^B7) */8HT. B«£:T* E G R#!B 
jEftft/ETPegr aft^^E U ±K«T«Kfc 

tt£nT^*KTegriTPegr <fc<0.»JftH«£:»*rr 
■r-:/;W *>SR*i&tr ttfy^El, E2) . 
T» pfij#0!gf± (Pegr -TPegr ) ^HTr^flTHopen 

tU «-eft^4:#fcf4, c:n*BB£T* Ufy^' 
E3-E5). 20 
[0 0 8 7 ] tot, X>V>©aCtt»Wfctfttlfc&> 
&2aa4*flll£»fr Lfc<£:#f4, jte»cK9IUfc«fc'5K:* fiP 

/htcW0»*>0 tiefWSTegr -^i§?gP#KTegr ) , P 
egr -TPegr >THopen©«»^«cS*^ ^<£>I&K± 

*fc, C0><h*, UXZbJK/W? 1 4 AH, iSiKPSK 
Tcgr tcS^V^TBBfiE^fPJ»an*fc», NOx«**a 30 

[0 0 8 8 ] ±eina*J«a>ft^x>^>G>jfe* 

±JB*>*7A;i/^l 4B»±BBT?*0- U- 
T*l$tWJ\ 4A£«fc*EGRa8&l 3 OBBftHflBtC 

CO E G R iSKBff o 
[0 0 8 9 ] -EGR^KIftllffilSaftafcWlCfllAT^ 

CiOWCIi 0 1 9 Kl^f <fc 5 IC, EGR#14CDf|JE « 
JffiKl 5^3B»1 5 akilSSl 5 b£K:#iRU SS& 1 
5a#«B# OJx7BBGMf0 17k:»«Sft, IKl 

[0 0 9 0 ] x>y>#»SttflBfc**4:* 

•xaMtawKiixs «fc» t E G R# 1 

4«»SKHKT*Cfc**»fc**L -tOfc«&»CJ4EG 
R#l 4©ftBE***«EfcmtfJ:^. L*U 
#1 7J4fPBSft«tt*»*^<*a*ttffla»k:«0*« 
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7/^6 lCioTEGR#l 4*a***fc*»BEfc: 

[0 0 9 1 ] H2 0JCl4*WO»l»7n— d^^nrvi 
So IflE^EGR^14A0)MfiPegr £^EEir>-tr 

#}gf£gKTegr (0 1 3 ©Xxy 7 ) Srjfjwr, 
B^k-r^EGR^SKjyjftJi TPegr £t=~ (^<* 
**U±K«^WK:»«SnTfr>*KTegr kTPegr 

^Ml, M2) o tLt, H#<Z>MEE (TPegr - Peg 
r ) *«BfjE«THVopenJ:0'b*#^i*lcl4, ±B* 
>^"7/W^6 lSrBBkL, *3T?ft^fc*fctt* 
£PE<hT£ Uf7^M3-M5) o 

[0 0 9 2]ffioT, EGR#1 4*HC*B**«»D 
a^±BBftEE«****^t*f4, t>t7AV^6 1 *« 
Blfcft^iillCctoT, EGR#1 4\*J£<D&}±m.\zm 
Kl 5 b*^bT*«ffiXJ4ii»»*«««*n*^t»c 

[0 0 9 3 ] -«*OEGR#*iK^ltCfll^T^*«^' 

B2 1 \Z^^o\Zs EGRilSSl 3 lC2-3<BEGR# 
14A, 1 4Bjm?tJEBTi2fr*£nT43D, — U<DE 

g r# 1 4 AfeMm&mmmizi&CTmmmz&it-rz 

Ux7Pl^/NVUy-Cc6 0, Ifi^EGR^ 1 4 B t4iim 

[0094] apa«jEP»t*W'*#«a«»i»o7D- 
(4H2 2tc^anr^^. KAaai©«i 

Qerr SrSi^jifr-*, *B»«»aFXtXx>>?>lsie 
»Netffl^T^yyctO«ai««THQcrr *K*iitJ 
(Xf^Fl, F2) o £<0BMITHQerr teHuM^ 

x>^>Bte*Ne#tt<ft*«i£, THQ 
err #/h 3 < ft * «k 3 tc R£ S ft T * ^ U ± ic mf- ft K 
M^tiTl^feOTfe^, tbt, ±!2<!MQerr *« 
®Sr4filTHQerr .to t>/ha^t*J4*>*7A*;U^ 
1 4BI4HaSS-Cfc«ft<. (HMQerr At|«NiTH 
Qerr £LLK:*#< ft*£* t>t7A>yi 4B« 
iCfRlfflSn* (Xf7^F3-F5) . 
.[0 0 9 5] ffiot, »PaB*flEJ&**^t*^t4EGR 
1R1 3^t>*7AVl/7l 4 blCfcoTitfeKlESUS 
Mtft, *AS6«**a*3WC«l*a*TX*-^* 

»x.ft«<6Mma>jia(c jiftAiaeBa c t*«T#*. 

[0 0 9 6] <«»«*<t«»/3 tct*tta«S«fO*J 

-#«a««BW • «»*»sw»- 

cintt, H2 3»c«anT*o, jfe©a»*oj&T»a« 
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jaa«ea««p a«22*BJt k ta/f fctais LfcH&Tc-? -y 

T'^flRU KTA/F fcii^&tr Uf-yT'Gl) . C 
©iiagfl#Bli£fl5it KTA/F 14. #«3t«fi*«TS-a- 

X>v?>ttJ^*itS«)«Ci:* t "C#2>«k-5t-^ J£#I5©I 
KTA/F 14, »«W«Ffc*CTttA«f*ltt2. $ 

ia«iflme*tflHrwaif, -en-en u Jc-s icis 

^nxso. ene'nw^tic&itsgjSftBii^ 
ita< nia w 6 nx * ^ u ± izn.^mzfew z nx 

[0 0 9 7] »6nfca««fB«a»*tfcKTA/F tKS^ 
»gftftF<h1CgO^Til^©B<MiA£MfiTQ7!><SL 
tb^nS (Xf5'/ r G2) . -E-l/T, ^©TQICS-^ 

n, #^ssKS»^*^(£««ijw*sfTft^n5. 

[0 0 9 8] cntCJcD, »J&«7»=**.SnS#«X 
<=>lcig*-rsfca&. ©A^E^af^lC 

*i*uti^ot, Tt?-t)V'<?)V<nm)h.wziti-?z>im& 
©j&sssn. fiffiB^-#7^Kit$ns. 

[0 0 9 9] —55, 7i7-fe;P^^©^jX^lC<fcoT«S 

»*<tdfi-r-5 t^*8it*«<j >y^i;:&oT^< fc«e>. -en 
©tts£ -p#w tcwjfw-r ^ < * ©*§fi \z-tz ©ike 

^^J:OI8»ffl*BH:LiBUA/F*tt*iit» Ur'^G 
3) . £©IE#!^KtfcLiraUA/F14. ©IS££«l 
*.3fc«>©fc©-eab9. .l/P-ewPlfP-X^E-^gte^S- 
(^©(EJf-X^E-^SicOfc^K LT^5. «3JA«2BU 

[0 10 0] ±EJEHH90B*ffl«SH:TA/F . i®8g»#© 
B*ffl«SJtKTA/P RrflB»ffljllBItLiiBltA/F©H«»4H 
2 4iz^-fMK)X$>r). ..a|*Wfctt. j£#l$©BgS£85 
It T A/F «tDt>U->«»ca*l*0!)B«S«S]tKTA/F 

KHE»^*8JtLimitA/F^i2^SnT^«.. C©H»ffl* 
JtLimi tA/F14. S* W C »4**Mtlt«a<# <^ K if U - > 
(Bite. *&. x>y>HfER#i«v>K£U *3HMK:RJ£ 

[0 10 1] »sn&H*£«JfcLiBitA/Fi«S©*A 
£§1&Q (i) £lcS^-C*8**ifiatfi©U FLimi 
t tfgttiSn, i*WfF, U5>y hFLimit &t£g 
±»SWfiFmax ©5%©gfc'>&^ffi7!>*BfSWffiTF 
iLTHJEan* (Xf7A4, G5) . 
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Ftt. X>v J >(Hli|tofcNe<hTi'-fe;WBgSAcc ii\Z&-oX 

(4, attx>y>o««*ffl^ttv»jiiB»i*«tao±is« 
-cabs. 

[0 10 2] ftoT. »«l$lC*j![a««JW6WkT 

t>, ^itstfioiisroii^c^ftiA&nsfc*. x^e- 

[0 10 3] -»SM*fifc«»*»»©*f?«W- 

0.02 5 ic^snx^s. 

[0104] itwawHijrrinattffiaawfc 
£nfc£#, ttitsftflsflMR 0 . iw«tiFaitt> 
^>iHi$fi!RNe£ffl^»T, cne>©^{k(c*5tt-siaiffiP## 

rc^? #R8U KTA/F*IK*-i&tf (X-r-y^P 
1) . C©ffl«B3#«a«fl©B«3fiKJtKTA/F 14, 
20 ft©«^iR«K£#P3©B«g!«JtTA/F iDfe'J- 

[0 10 5] T^-fe^^^WBSas^tCfcoT^***^ 

^-^©(SWroffl-Cte^flJlC/j:*. -tCT?, X^-^fi 

©»*©***«< c£te<x>s>>ttja**ii**-&* 

Ct&XZZ. *BHBW«t«*l»JBOBSa!««tKFTA/ 
F *j8S^«SStfiF«t:X>^>lHliKScNe©vy7 r «tO®i* 
iitt (Xf^P2) . d © K F T A/F 14. CB&*tt& 
F tx>>»>lSliK»Ne©S!-ffclc43lt5, SS»M1;:##fc 
30 aafcffi**** U±fc«^ M\z&m2*iX^Z> ! b<D-e$> » 
5. CCl»«»ftBIPffl©KFTA/F 14. 

±GR9t£JKJtLIIIITA/F t R«fcJ6*Wr © BWatfBJfcT 
A/F .fcOfe'J -y^MBJlcSlSSnT^T, ^©SS^Wffitt 
<h^SRlW-X ; &-^ai4^P#©fS^-X : 6— i7SJ: K> 
«»JA142 BUSS©X ; E-i7ft-Ca&-5. 
[0 10 6] #»a*IW«iK:HUTtt. ff6nfcBSfi 
«Jt KTA/F t«»iJWt«FfcK:a^Tilttll90B* 

t. coTQci^v>T, ifc<nizftmmm£.mm\zmm 

40 Bf©EGR*Hif£gKTegr *itfeSSn, S^aiiSES© 

m-*>fri3.i&ftfflW> t ?TUt>tiz> ufy^P4) . c:n 

tc«fcD. mi&m7 lc#A«E)n-5#mx^;w^-7i«$ ?.lc 

^^-t^^yjuco^fjx^fcMT-Sjtjpjiro^iin. RTrrs 
^-^7^7i^±$ns. 

[0107] ^»it»fifiiiWicMUTi4. mznfcsm 

S«tfcKFTA/F t^ffi©!E:A^^;fiQ (i) tK»"^«f> 
Ti8ttW«B»*W«KFAt»msn4 (Xf7^P 
5) . eLT. C©i©r^P#«8^'!KWfiKF&^©A' l Ji» 
50 fiFmax ODp^OSfe'^^lMWlTFtl/t 
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[0 10 8] ftoT. ®ifgP# Onfttt) fcte, X^E-^ 

[0109] -VGTfiJ??- 
^fZ±IB»DjifiI^P$lrff ft ? V GTi&JcHS 7 CDIBWfcO 

W3e*»<c*nfc(t*tt. h;H'TrqsoiarXx>5?> 
HlsScNeftfliU. 7«;^5 1 B^-tfS&^VGTsol 
*LT. & <=> tlfcVGTso 1 IcSrf^T V G T 
iiJS«7©77yy7 bCOHBMfcg, 'Tttfe'fe, A/R 

[oiio] S£ot. joaiSfctt. tn*ir©*io» 
«8«fc«fcoT5Sttate«7k:*ASns*ftx*;M? 
-tf'Pfc < U r> TUT h . ±12 A/ R #/h S<ft5Ct 

«t o xm&mmtfita * o > »A3S*«fc*i*s-a-TBf 

[0 1 11] -KfsKRMi9ffliiA«m- 
T-5. tab*, d©X>>?>tC*V»Ttt, ^P#W^S 

whsbb^te *h# o»«r a «» ffl «t o t> a e tc m a a 
n*. 

[0 112] c©*»P9JH©iBAtt. ^nKJ;oT»A 
J: oTffi*tfc*»U y^Kft^Tis 

j&mz®jzT zz\ii\ttt<, frx.ixz<DmMfflmz£ 

[0 113] - alz&Z1nmmfetii<oUWii Btz&zta 
14. «»««flS«*/J KASffltfWJEWfcfTfci C 1 1) 

[0 114] <I77D-t>t6 tO! t>t9tffl 
— feVtfflMWfc- 

i77Q-t>*6H *©»tt*H2 6fc«rJ:5 
lc. «fiQ#*<tt4fc:ffrsTlftttJ«*AQa**:*<fc 
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ntC^LT. 5p>^m«t5g*fe^-f 70V-T02 -fe>+»- 
90«-&(4. EI2 8tC*f £3lc£iKtfcj&*±#M-*K:f£ 

[0 115] f CT, C©J:3<KW-fe>-a-6. 9ft. # 
* C £*<T# * «fc 5 Ktt 0 SAT 

t>*>. X>5?>©31IkM«©«H*J, f^CSt 

[0 116] -fe>tfflW7D— 
C07D-14H2 9»C^anTlr>2>. 5tek:Sl§»ibfc.3Sffi 

W)£(cj:-3Tatt (fioSttaa) a**Hesn*£. 177 
p — fe>-tJ-6tc=t-pT**5 k as JMbPBtt a nxia 

7£>EGR#gKffijfi«#gB4 9lc43^T»-b>+J-6^J: 

zo (A/FffflW AifTShns Wfy7Hl~H5) . 
O2 -fc>-tf-tcJ;;s.J»£-t4. ftAfffffiOKASASeiftm 
T-SCtJCZE-SfcJ&lClESjinSSfeT*^ X770- 
■fe>-y-6 0m^1C«t5J(g-g-f4-f-OJ;'57S:iin^l^ 

ilJfc^tt £ i§ # £ C .i: *><T# £ . 

[0117] x>s?>!we#oa(Ett*T7»ntf, 17 

^sfu^ff^^n-s (xf'^H6, cco^t4^KE-r 
. 02 ■£>■*)■ 9 tfmiR2ntzmtriz\*. z\<D-t>v 

n. cicoA/F <t. c:nic»ft;-r-5iSc^®Hi]o^ | fiWS 
ttc«tJnT-?-©t#(o®A3gf5fi**3staanT, wjffli 
icaffl-r^#*Aai««*«»o: -fe>tJ- 9 iCiSKAS 

^fi{C«)(3#A6nS Ufv^H7~H10) . ft/ 
T. @7©EGR^ggEbS^3#gP4 9 tC&^TO? -fe> 
•y-9C«fc«EGR^PIWW«C«)0SA6n, 3£«^©«Pm 
ilKffiiJW (A/F«|») AtfTttfcn* Uf'^Hl 
40 l , H 1 2) . 

[0118] — i77D- t>-y-6*i3s^anfc^ 

£Kt4. i««|HCffifflr^#»A^»*<SE-fe>it61C«fc 
•5®A^mfitc«J0#^6n, St>t6l;J;5EGR 
#S)J^tC^J0#Ae.n. «fttt0!>tt«Bft*!f9 (a/f 

H12) . 

[0 1 1 9] ®.r>X. !£«B#k:f4X77D— fe>t6i 

02 £<D-55©»ffi<D&^#a*ffl^en5;fcie>, fif^w 
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[0120] --t>-y-CQjgtR70 

ccD7D-^ii3 i ic^SftT^*). x sHctfc 

^mSSfi^^^iSe^^ K & S <h £ &x 7 7 p -ir >+r 
6£3StR-f 5 Uf'^J 1- J 3) o 02 7^693 £ 

to 1 2 1] 0 3 2\z\zmmmmf$t&v>wfe\zgzm'?z> 
^y^&TKznx^Zo z.n&. x>^>[nifc^r/x 

p— fe>it6**atR*n, x>y>EiiERj&<ffiHH«"T? 

[0 12 2] «A£«8Kaa^<0£*aG««K**<fc 

a^43W**feUaiBSAFSerror&ia2 r^tSVyT' 20 
ftlWBLTKfrlBT Uf7^J4) . £Ac, O2 -fe> 
-*9<0ffi;frt£S*^ViTO2 SSir>1t9 
-ec0^m^O2 error £02 8l:»*t5Vy^S# 

f7^J 5, J 6) . 
[0 12 3] CuW^Oz jB«^Bf3t*K±<Z)4:* 
g£«tb&U = 1 SSAT^I/^K±l: , J->^ 
&ofc5E«E«« (0»J*-fcfA/F^4 0£><h£) T&tK 
^CDtfTttHl 3*6W6MJ:5C02 t>1t9(D« 30 

^fico®J^ *><DT~$>Z>. 

[0124] cni:wit> 02 mm*j%fem*ffio£ 

ir>-tj-6 <?)^liiSia)^^/h$ V> £: ^ lc telSir >U 6 £ 

^/jN$^it#ttKir>1t9 S8ftA3a»*«)fflS^^2!K 
T£ Ufy^J 7- J 9) o ffiot, {E**«*rctt 

U->cot#, Sigir>-y-9 0^mSM^#^ 

[0 12 5] {SU ±B»»*afcftit, 0 3 

-r J: 5 \zm 7L a ffl«Jt*« a / FS4oou->ta57 
p— fc>-y-6*ffl^, a^sa«2««ic;&^T* 
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[0 12 6] <EGR*(0»«Wtt6^**«IWW>^ 

[0 12 7] -EGR*<0StfSWtf6^S»C^^^T- 
»»(Da«tt»«iffl» 2 CDff &ff ABB 3 <D^F*3 

JE^(hOMtci:oT^'r^)o 01 tc^Tct'SlCEGRil 
Kftl*Lj^ATWWfUI*. S6iSa»2S)EGRa 

B»i«tt»"eo«rtffi*aifl»*a* 3 CD E G R ffiSSfg 

AtfB3 4Kl«?\J:3ttSfc*:"r*. dWErtBMBrtt. 
X>^>E(E»2 0 0 0 r pmCD^^T^O, Sfc^iSSS 
«<Bflfl*IflE** rinj ©E*I"C«*>U «ftaKfil4> 
flfrtffi** r Exj T?8bl/T^S. CO rinj t 

TExj ©«BEO*flSttH3 5fc«"raOTr*0, 
MJEtCcfcoT* 03 6 ^SK»T?«T < t'5tC (8UR 
3WMI»»IC««a»K:«EA-r*. H3 6(D*»tt 

««a»2t*na»AS!« g>«* 

[0 12 8] X>v?>IhHER1 5 0 0 r pmStfl 0 0 

0 r pm<D&*lC*3W*£-tf2 H nj RtX TExj OSS 

fc«:H3 7, 03 8K-tn*n«-raD"c**. 034 

£<Dtt&fr*>m%frfc&0\Z, TI nj TExj CD 

ffiflscoffl«ttx>>?>llieiBc^«fcoTa3ft*. &x>^ 
>[HlKmTOMJ[Ec7)^{t$:^i:»!)TSt)Ti:0 3 9 CD J: 
SfcftD. X>> ? >[Hli|EgclCcfc^T^/EOb!-^{4B, 

1 5 0 0 r pm**iB< 1 0 0 0 p pm^®^^ 5 4 0 
flE-M"ifi"Ctt 1 0 0 0 p p m^SS < 2 0 0 0 p p mtfite 

[0 12 9] CCD^fi6> ftg«OEGR*(OX>^>lfil 
CRK:«fcS«fc***4:. 04 0icB8*-C«-rt>«>»Cft 
* 0 ftttoft. ft»«#l-#4lC»tSEGRWX 

«. 

[0 13 0] -EGR»fP«(OllBiE«CJ:aia;«l«tfSO 

f^T, ±Ex>y>0CK4:#««OEGR*i:(OB8 
flRKS-J^T* C^EGRf IC^T^IOT^M^ 
/hS < "f^WOEG R#«fPSTegr (i) <D«iE«»* 
X>^>H«*fc«i;TlttlMlC**T/ i E l J±Ka : T' 
W£*MrtLTi3<. ^tt, X>^>@ffi&NeS:fflV^T 

V>T±EE G R2f »f«Tegr (i) ^SBiEUTE G R* 1 

[0 13 1] ^niCctO, EGR*trMi"*«1«rp^H 
ttlgicttsr, T^TCD^tScD^itSrB^^tkTA/ 
F ^*5-arjit^C<i:*<T#> NO x t A^-^IS;^ 



(15) 
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[0 13 2] -igjgCOEGRWOiR— @.m\z£Z>%®ffl 

H4 nc*-r«fc^ic «aa!»2t#aiBK3ttt. e 

GRf 1 3 A(EGR1) iEGRf 13 B (EGR2)lCcfcoXtg 
iSn. #*lCEGR*fl 4A(EGR1), 1 4 B (EGR2) A< 
i©EGRf 1 3 A(EGR1), 1 3 B (E 
GR2) te. ©SuiS8 2 tr^UTS^lC8S:a<©8Stl^(6]l'^ 
BerSbT*«5Sn. #M>i8 3t;:*fbXfcP 

«lCttB*r6UT««*nTV»*. S^KSll&bfeil 
SSXfc£. EGR#1 4 A(EGR1). 1 4 B (EGR2) ICteS- '« 

[0 13 3] EGRSe©$S1$l8Hi | &^£fet, X>5»0 

iffigft 3 (CW UTSfl*Sn*»W tc <fc o X-tOllS^Sft 

*«?mt*^<. -tiiEODitO < 2#08SlLb£:EGR i I : l 3 
A (EGR1) , 1 3 B (EGR2) ftRtt. eg&tiiB 2 tc*5 

*3 W- -5 gMMMbOttflWAft: t«« b XV>* t> co 
TT»«. Tft*>5. X>5?>H(S*IC*C"CEGR«1 
3 A (EGR1) . 1 3 B (EGR2) iaRbTttJfl-rnfif (H* 

X#-5. 

[0 13 4] -AttWftiWWrt*- 
H4 2tc^TJ:^lc, x>J?>©jffi*EI£l££l9rS<BX> 
■^XSliliEicNe-EXC bT-tnJ: 0 *>fi^««NI 

t»U»fll*N2t»CE»b. «««N1IC*J^TEGR*1 
3A(EGRl)£fflV». «««N2»C*V»TEGR«1 3 B(E =><> 
GR2) ^fflv^ck^lcT*. x>v J >lHl$5^:tc*'P* 
<SttW»»CtXT-US/XTHNl. THN2SKW*. 

[0 13 5] tftbft. H4 3 1C^-r«fc^lC. X>^> 

<D±m\Z-ty Uf7^K3, K4) . -tl/T, 

±Ex>S?>H*ESMIe**tX5 ! -U ->X<Z>±Pl=fc 0 
fc#tt«**N2fc:-fev hU E G Rf 1 3 A (EGR1) « 
IMfl C# U EGRf 1 3 B (EGR2) SrSEfliW KtfsT * 

SET*. 3ttX>5>>Be*We#fc;*?y^;*0-tlH& 
T©i*tt. M^tiNlW^StbTEGR^l 3 B (EGR 
2) * SMfffcftU E GRf 1 3 A (EGR1) 
(Xt^X'KS) . 
[0 13 6] -J*, X x •> :/K 3 * fg*ig$iJ»r*<N2 

T?*n«, m^#«X>v'>|51$KScNe-HYS2«:tXT- 
>J->X©TIS1C-fe-y hT* (Xf'^K3-K9) . * 
bX. ±gex>v>>!s]3togcNe#tXx'J ->XWTI5EJ:0 so 
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t>«^t#tt««*NHC-fey hb, EGRf 1 3 B (EGR 

2) U EGRf 1 3 A (EGR1) fcttWWfctt 
-T-5 Uf7^K 1 0~K 1 2) . a^X>v , >lslfegC 
Ne^kXx'J ->X©TIBBU:©fc*tt. MH2«N2<Z)£ £ 
tl/TEGRffl3A(E0Rl)S4tWl:«U EGRf 
1 3 B (EGR2) fcfiEWWCflW* Uf-^K 1 0-K 1 

3) . 

[0 13 7] Z\Z.\Z. £Mf»H:. ©A^fMlCg^X 
ftKKHLfcB«sa*BJtTA/F (NO x ©[SMtX^E- 

B«HflEfc«*bTV»<. fEMfiftt, EGR#S 

y> Mflt 4 H i ft****. 
[0 13 8] ?SoT, ±l2X>v?>lHl<EScfC*^<EG 

Rf l 3 A (EGR1) , 1 3 B (EGR2) K> > ftfSM 

T£olZ&%.Wi# 1 ~#4©EGRfffl*'W<X>y> 

Is]eSfc±oXjJ£eT££<fc&>ffitt4 -B-^ 
mif ra»EGRm©M ; £:^X>> f >lHlg»lC*5^^TS« 

[0 13 9] C©fgSS0ijXte, Nl. N2 0 2-Z><Dmmz&. 
fl-b/fc^^tft^b*:^ 2O03«i^lCfES$n-r, IS 
»C5fig«Nl,N2. -Nk1wE»bfc«-&*)ll«"t?»4. 

[0140] .tot, CKDi^^^^WEGR^ro^ 

©fcSUMSMW (EGR*»*!») lc43V»-C-*©H*fe£ 
c&a*-^*t*ft-* ©a»H:4^.5 CI £ «fc o X. 

&^®©eg R3H»£«5tb»cg££-r* c t *ant* c 

^ (D&±mW& < . t ^ 5 Rffi 4 £ <td*T 

[0141] 134 0 icH^-C^-T^^tt. X>i? 
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